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Executive Summary

Background and Objectives

State and federal clean air legislation require that a comprehensive baseline
emission inventory be developed for all sources of air pollution. This study is part of the
California Air Resources Board's Emission Inventory Improvement Plan designed to meet
these legislative requirements for baseline inventories. The baseline inventories may be
used in both modeling and control measure development with regard to both
photochemical and toxic air pollutants.

The purpose of this study is to update the methods for estimating emissions from
the industrial coatings subcategory of wood furniture and fixtures. The wood furniture
and fixture industry encompasses the manufacture of diverse products including cabinets,
office furniture, store fixtures, and residential furniture. Specific objectives of this work
are to:

1. estimate the amount of coating used in the industrial surface coating of wood
furniture and fixtures;

2. develop emission factors for each coating application category;

3. estimate variability for both coating use and emission factors; and

4. specify a source of information and method to revise and update the industrial
coating of wood furniture and fixtures emission inventory.

Previous estimates of emissions from the area source component of this category
have used emission factors and process rate methods, but have not been updated for
several years. Recent changes in federal and air district rules affecting this industry have
altered the application and formulation of wood coatings and necessitated development of
an updated emission estimation method. Beyond these estimates, this study also has
recommendations for the long-term development of emission estimates for this industry.

Approach

The emission estimation method developed and used here is statistical. The
approach is based on the idea that furniture manufacturing firms and wood furniture
coatings can be divided into small groups of similar firms, and through a survey process,
standard profiles of the characteristics of these groups can be developed. Given that valid
statistical profiles can be formed, the emission estimate is computed by multiplying three
terms: the number of firms in a size and SIC category as measured by the U.S.
Department of Commerce; an estimate of coating usage by firms in that category; and
estimates of emissions factors for each coating category. This type of estimator has the
advantage that it uses a relatively small amount of information and is flexible enough that
it can be used to explore how future changes in coating use and formulation rules would
affect emissions. Estimates of the number of firms by size category for this industry are
produced regularly by the U.S. Department of Commerce, making it easier to update our
estimates for changes in general business conditions.



For estimation purposes, the broad range of coatings used in coating wood
furniture must be divided into subcategories. In any statistical estimation procedure,
dividing a sample into smaller groups can increase the accuracy of the estimate by
reducing the "averaging" effect of lumping disparate items together. However, too much
of this division process can also decrease accuracy because it necessarily reduces the
number of samples within each subcategory and can thereby increase the statistical
variance. Thus subcategories should be chosen to minimize estimation error by balancing
the error causing impacts of aggregation and disaggregation of coating categories.

This study has involved three formal survey processes. Formulations of wood
furniture and fixture coatings have been evaluated through a survey of coating
manufacturers, and furniture manufacturing practice and coating use data have been
gathered through two mail surveys of coating applicators. These surveys were
complemented by extensive telephone conversations with those in the industry, site visits
to industrial facilities, and discussions with local air quality management personnel.

The number of survey responses to all surveys was surprisingly low (11.4% of
questioned applicable firms). Applicators that responded to the use surveys indicated
that they felt burdened by local regulation and reporting requirements and thus were often
unwilling to answer what they saw as another governmental request for data.
Manufacturers of furniture generally feel regulation imposes costs on them in terms of
both purchase of required coatings and application equipment and in time spent
responding to reporting requirements and frequent changes in regulation.

The lower than expected response rate to repeated survey efforts has resulted in
emission estimates that are based on limited data and higher than anticipated levels of
estimate uncertainty. However, the resulting emission estimates are sufficiently accurate
to be useful and reveal interesting emission patterns and trends. These statistical
impressions appear to be confirmed by conversations with those in the industry.

Emission Estimates

Estimates of VOC emissions from the industrial coating of wood furniture and
fixtures are tabulated in several ways in this report to facilitate different uses of the data.
Emission estimates computed from the "bottom-up" approach described above are
presented grouped by county, air district, and air basin, as well as by coating category and
firm category. These appear in Tables 8-2, 8-3, and 8-5. Statewide, 1993 VOC emissions
have an estimated mean of 8,330,000 Ibs/year, and a 90% chance of falling between
7,791,000 and 9,907,000 1bs/year.

Additional emission estimates are made using a "top-down" approach based on
coating production. These appear, by county and air basin, in Chapter 9. Comparison of
the results of the "bottom-up" and "top-down" estimates (Table 9-2) indicate that the
bottom-up estimates are reasonable, though about a third smaller statewide. County
estimates are re-produced and summarized in Table ES-1. Estimate uncertainty is large,
particularly regarding the small number of large firms. Each estimation method has its
own biases and it is difficult to conclude which method yields more accurate estimates.
However, the independent estimates typically support each other, providing some
confidence that actual emissions lie somewhere in the neighborhood of these estimates.

viii



Table ES-1. Summary of VOC emission estimates by county.
County 1983 Top-Down 1994 Top-Down 1993 Bottom-Up - 959, + 959,
Emissions Emissions Emissions Estimate
Estimate Estimate (tons/yr) ;"3: ::l g (F l}) :;
(tons/yr.) (tons/yr.) (Ibs/yr) (bs/yr)
Alameda 305.62 332.81 100.60 18.60 33.57
Alpine 0.00 0.00 0.00 0.00 0.00
Amador 3.53 3.84 1.28 0.46 0.49
Butte 8.97 9.77 32.55 7.98 11.18
Calaveras 1.00 1.09 0.00 0.00 0.00
Colusa 0.70 0.76 0.00 0.00 0.00
Contra Costa 97.09 105.73 28.70 4.63 6.65
Del Norte 4.90 5.34 041 0.19 0.33
El Dorado 4.25 4.63 6.85 1.65 1.72
Fresno 79.41 86.47 71.67 20.55 33.89
Glenn 3.10 3.38 0.88 0.33 0.39
Humboldt 30.13 32.81 14.45 4.30 8.08
Imperial 6.30 6.86 9.46 7.70 15.37
Inyo 0.00 0.00 0.00 ©0.00 0.00
Kem 31.98 34.82 10.43 4.15 8.01
Kings 9.80 10.67 9.30 3.31 3.31
Lake 0.00 0.00 1.70 0.51 0.56
Lassen 0.00 0.00 0.29 0.15 0.16
Los Angeles 2873.51 3129.11 1640.56 226.33 588.60
Madera 8.10 8.82 1.39 0.45 0.73
Marin 12.29 13.38 7.79 2.12 2.21
Mariposa 0.00 0.00 0.41 0.19 0.33
Mendocino 16.18 20.89 9.74 3.32 3.32
Merced 18.78 20.45 15.63 3.58 3.77
Modoc 0.00 0.00 0.00 0.00 0.00
Mono 0.00 0.00 0.00 0.00 0.00
Monterey 32.65 35.55 13.24 7.79 15.47
Napa 12.29 13.38 12.31 7.73 15.44
Nevada 4.47 4.87 5.57 1.35 1.38
Orange 617.03 671.92 510.82 88.41 361.57
Placer 1.49 ’ 8.74 13.08 7.75 15.42
'Plumas 0.00 0.00 0.00 0.00 0.00
Riverside 77.42 84.31 150.63 24.10 32.91
Sacramento 6191 67.42 132.18 30.70 46.03
San Benito 5.60 6.10 0.56 0.20 0.35
San Bemardino 123.24 134.20 301.71 50.72 62.57
San Diego 279.13 303.96 263.54 47.54 65.94
San Francisco 153.65 167.32 86.92 14.51 17.18
San Joaquin 16.62 18.10 80.04 18.94 27.86
San Luis Obispo 5.04 9.84 21.63 8.11 15.93
San Mateo ' 110.38 120.20 43.19 15.86 31.32
Santa Barbara 50.22 54.69 14.40 4.34 8.08
Santa Clara 662.94 72191 160.75 30.11 46.48



County 1983 Top-Down 1994 Top-down 1993 Bottom-Up - 98¢, + 959,

Emissions Emissions Emissions Estimate
Estimate Estimate (tons/yr) ;":::; [[;J (F 5 : ;
(tons/yr.) (tons/yr.} (Ibs/yr) (Ibs/yr)
Santa Cruz 32.71 35.62 21.84 7.07 10.01
Shasta 0.00 0.00 12.20 7.73 1545
Sierra 0.00 0.00 0.00 0.00 0.00
Siskiyou 8.40 9.15 0.00 0.00 0.00
Solano 18.66 20.32 24.86 11.86 23.58
Sonoma 4221 45.96 62.49 17.19 32.00
Stanislaus 68.42 74.51 73.07 17.81 23.36
Sutter 7.10 7.73 7.20 1.74 2.03
Tehama 7.46 8.12 4.73 3.85 7.69
Trinity 0.00 0.00 0.2% 0.15 0.16
Tulare 31.50 34.30 18.53 3.82 4.17
Tuolumne 0.00 0.00 6.20 3.88 7.75
Ventura 68.42 74.51 154.05 58.42 349.76
Yolo 19.32 21.04 3.92 0.97 2.00
Yuba 4.90 5.34 1.19 0.59 1.34
TOTAL 6045.82 6590.73 4165.20 269.64 788.48

Since most of the error in emission estimates is felt to originate from uncertainty
in the emissions from large firms, bottom-up estimates were made separately for firms
with sizes of fifty or fewer employees. These results appear in Tables 8-10, 8-11, and 8-
12. These results should allow local air districts to use our statistical bottom-up
estimates for the smaller firms, with more direct emissions estimates for large firms based
on permit and compliance data. Statewide, we estimate that these larger firms (= 50
employees) are responsible for about 44% of emissions from this industry. Since much
of the variability in some local and statewide estimates is in the small sample of large
firms, this approach has great potential for significantly reducing uncertainty in industry
emission estimates. Statewide, improved estimates of emissions of large firms could
reduce the range of emission uncertainty from over 2.1 million Ibs/year to as little as 0.8
million Ibs/year (or about 62 percent). Most of this benefit would occur from improved
estimates for Los Angeles, Orange, and Ventura counties. Currently, this mixed
estimation approach appears to be infeasible for most districts, given their current data
acquisition and retrieval systems, but has significant potential in the future as more
flexible, standardized, and complete database systems are implemented.

Emission Patterns and Trends

Emissions are found to be concentrated in a small number of air districts. Four
districts have rules regulating wood furniture coatings account for an estimated eighty-
four percent of emissions. If two additional districts, that do not have rules on this
emission source category, are included, this group of six districts accounts for an
estimated ninety-five percent of emissions from this source. For these districts
especially, the greater part of emissions are contributed by a relatively few large firms.



Although there are a very large number of small furniture and cabinet
manufacturers in California, most emissions appear to be produced by medium and large
firms as shown below.

Table ES-2. Firm size and Cumulative Percentage of VOC Emissions

Firm Size Emissions Cumulative Emissions
Category as Percentage of Total as Percentage of Total
(employees) Sector Emissions Sector Emissions

1-4 5% 100%
5-9 4% 95%
10-19 26% 91%
20-49 21% 65%
50 - 99 20% 44%
100 - 249 13% 24%
250 - 499 11% 11%

The extensive use of finishing shops for furniture coating and the finishing of
cabinets by installers complicates the estimation of wood coating emissions because it
reduces the data available and increases the uncertainty in what and how coatings are
applied. This subject is discussed further in Chapter 8.

Frequent and substantial changes in federal and state regulations applying to wood
furniture and fixture manufacturing will likely result in rapid and continuous change in the
formulation of wood furniture coatings used in California. Changes in coating formulation
will make obsolete the emission factors developed in this study, and thereby increase
emission estimate uncertainty. Emission factors must be updated to account for changes
in coating formulation. The emission factors are the most difficult portion of the
estimation method to update. One way to update emission factors would be to take
regulated VOC content limits as upper bounds on VOC content. Assuming that district
regulated VOC content represents actual practice would not reflect coating formulation in
regions not covered by regulation. Because coating formulation is not well correlated with
any independent variables that can be easily measured, as coating formulations change
emission factors will have to be updated through a survey of manufacturers or
applicators. Ultimately, reduction in this source of error may require greater use of local
district permit and compliance data, particularly for large firms.

Future Emission Estimation

Looking toward future emission estimates, with the exception of coating emission
factors, the proposed estimation procedure can be updated relatively easily. Updates of
industry composition by firm size can be made easily and frequently using U.S.
Department of Commerce statistics produced at the county level. The need to update
per-firm coating use can be assessed by monitoring of the industry. The need to update
coating emission factors also can be assessed by monitoring the industry. In both these
cases, updates can be accomplished through a combination of detailed surveys (as we



have done here), chemical analysis of specific coatings, and local permit and compliance
data.

For improvement in the reliability of emission estimates, we suggest the
development of improved data collection and access for permit and compliance data for
large firms. While many districts which regulate this industry collect such data, we found
that these data were unavailable for emission estimation purposes. In the intermediate
and long-term, it should be possible for CAPCOA or other professional groups or
districts to develop and implement standards for collection and access which would
improve the utility of such data for emission estimation and other purposes.

Exploratory Chemical Analysis of Coating Samples

As an independent project within this study, exploratory sampling and chemical
analysis was undertaken of selected wood furniture and fixture coatings. This analysis
was undertaken at California Polytechnic University San Luis Obispo, using samples
collected by UC Davis. These exploratory results appear in Appendices A and B.

The Cal Poly analysts noted that Glycerol (glycerin, B.P. 290 °C) was present in
some water-based coatings. Although unlikely to be determined completely as a VOC by
ASTM Method 2369, glycerol exerts a small vapor pressure at room temperatures and
will eventually volatilize if unreacted. In comparing the VOC content of the coating
reported by the manufacturers, it was evident that glycerol was not being counted as
contributing to the VOC content of the coating. The sum of the VOC components
determined by GC/MS analyses, excluding glycerol, summed quite closely to the reported
VOC content. Therefore, if it is the intent to count the total volatile organic compound
content of a solvent released into the atmosphere, ASTM method 2369 is not appropriate
to the newer water-based solvent formulations.
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Introduction

1.1 Problem Statement

State and federal clean air legislation require that a comprehensive baseline
emission inventory be developed for all sources of air pollution. Total organic gas
emissions from operations based on solvent use represent a significant portion of the
emission inventory, and industrial surface coatings are one major category. Emissions
calculations from the area source component of this category have been developed in the
past based on emission factor and process rate methods, but these methodologies have
not been updated in several years. In the subcategory of wood furniture and fixtures in
particular, changes in air district rules have affected the formulation and solvent contents
of coatings used in coating processes.

The purpose of this study is to update the methodologies for estimating emissions
from the industrial coatings subcategory of wood furniture and fixtures. Specific
objectives are: ‘

1. estimate the amount of coatings used in the mdustnal surface coating of wood
furniture and fixtures;

develop emission factors for each coating application category;

estimate variability for both coating use and emission factors; and

specify a source of information and method to revise and update the mdusmal coating
of wood furniture and fixtures emission inventory.

This report describes the development of a statistical estimation method that
utilizes activity profiles and emission factors developed from survey data and business
activity-data from the United States Census to estimate emissions from the coating of
wood furniture and fixtures in California.

NS

1.2 Uses of Emission Estimates

Both state and federal clean air legislation require that a comprehensive baseline
emission inventory be developed for all sources of air pollution. This study is part of the
California Air Resources Board’s Emission Inventory Improvement Plan designed to meet
these legislative requirements for baseline inventories. The baseline inventories may be
used in modeling and control measure development with regard to both photochemical and
toxic air pollutants.

Federal and State Ambient Air Quality Standards for ozone have been established
to protect the public and the environment from the harmful effects of this pollutant.
Ozone, the prime component of photochemical smog, is formed when volatile organic
compounds (VOCs) react in the presence of sunlight with nitrogen oxide emitted from
burning fossil fuel. Volatile organic compounds released from evaporation of organic
solvents during the drying of wood furniture and fixture coatings are thus considered
precursors of photochemical smog and czone. The emissions estimates developed in this



study combined with other emission data can be used in photochemical smog models to
predict local ozone levels around the State.

There is also concern about the toxic effects of compounds used in wood furniture
and fixtures coating applications. Reisch (1994) identifies more than 50 compounds used
in paints that are identified as hazardous air pollutants in the Clean Air Act of 1990. The
emissions estimates developed in this study can be combined with toxic release profiles
for wood furniture and fixture coatings to predict toxic air pollutant releases.

In an effort to reduce volatile organic compounds (VOC) and toxic emissions from
wood furniture and fixture coating applications, air pollution control districts in California
have established specific limitations on the VOC content of coatings for such
applications. The emissions inventory developed in this study could be used in the
development of a statewide suggested control measure (SCM) for wood furniture and
fixtures coating applications, which could be recommended to the districts for adoption
into their regulations.

1.3  Organization of Report

The primary product of this study is an emission inventory method for the
industrial wood furniture and fixtures coating process. The method provides emission
estimates that can be disaggregated in many ways (e.g., emissions by county and district,
standard industrial code (SIC) group, or coating category), and a method of updating the
emission estimates based on readily available census data. Both the emission inventory
and inventory update methods produce estimates of uncertainty.

The estimation procedure is based on extensive surveying of wood furniture and
fixture manufacturers, performed during this study. The surveying process produced a
wealth of information about this industry. This report describes both the rationale of
design of the emission estimation and update methodologies, and how the changing
structure of this industry affects current and future emission estimates. Our report is
organized as follows: In Chapter 2 we provide background on forces changing the
formulation and use of wood furniture and fixture coatings. In Chapter 3, the
categorization of coatings used in the estimation process is presented. In Chapter 4, we
describe the survey methods and results. In Chapter 5, we examine the geography of
wood coating usage and the structure of the wood furniture and fixture coating industry.
The emission inventory estimation and update methods are defined in Chapter 6. In
Chapter 7, we describe the development of the emission factors for the coating categories.
In Chapter 8, application of the inventory method for 1993 is presented and compared to
previous estimates. A “top-down” estimate of emissions based on national coating
production data is detailed in Chapter 9. Finally, in Chapter 10, we draw conclusions
from these analyses and make recommendations regarding the application of these
estimation techniques. Two appendices are included that summarize chemical analyses of
coating samples. Additional appendices provide survey mailing examples.



2
Background

2.1  Product Categories

The wood furniture and fixture industry encompasses the manufacture of diverse
products including cabinets, office furniture, store fixtures and residential furniture. Some
of the products coated in this industry are solid wood, while others are composites of
wood or paper veneers adhered to particleboard, or other simulated wood products.

Some products are very expensive, luxury items that compete primarily on quality; others
are low-priced consumer goods that compete primarily on price. The role of coatings
varies across this range of products. Coatings on luxury wood furniture are critical to the
product's aesthetics and can involve extensive and elaborate application processes,
justified by the high cost of fine wood furniture. In lower cost wood products, coating
price and protective qualities take on greater importance relative to aesthetics.

For the purposes of this report, the wood furniture and fixture category includes
some or all of the production in the following Standard Industrial Codes (SICs):

Wood kitchen cabinets (2434)

Retail sales - Custom wood cabinets (5712)

Wood household furniture (2511)

Upholstered household furniture (2512)

Wood TV and radio cabinets (2517)

Household furniture - not elsewhere classified (2519)
Wood office furniture (2521)

Public building and related furniture (2531)

Wood partitions and fixtures (2541)

Furniture or fixtures - not elsewhere classified (2599)

In this report, all product categories in the above list will be referred to as "furniture”
unless further distinction is required. Note that this list does not include the refinishing of
antique or previously coated furniture and fixtures, the coating of musical instruments,
boats, pieces of art, or architectural wood.

2.2 Coatings and Coating Processes

Despite the broad range of products manufactured in this source category, some
steps in the coating process are common. The finish of wood furniture, cabinets, and
fixtures consists of all or part of the following materials, generally applied in the order
given:

1. size coat and/or bleaching to properly prepare the wood substrate and to insure wood
color uniformity;
2. stain or pigmented lacquer toner to achieve the desired pigment color;



a wash coat of lacquer of synthetic type to smooth the wood prior to filling;
a wood paste filler;

wood sealers;

glaze and/or shading stains; and

one or more coats of clear or pigmented top coat.

Coating of lower priced furniture may involve only a few steps, such as staining,
sealing, and top coat application. However, the better grades of furniture may receive as
many as twenty-six coats of finish material. For such fine furniture, the quality of the
finish is critical for both aesthetics and protecting the furniture.

Traditionally, wood furniture and fixture coatings have contained high
concentrations of volatile organic compounds (VOC), in the range of three to seven
pounds of VOC per gallon of coating. In the recent past, the demand for low VOC
coatings (one to three pounds of VOC per gallon) has increased steadily, and has resulted
in the introduction of many low-VOC and water-based wood coating products. For the
purposes of this report "low-VOC" coatings have less than 3 pounds/gallon of VOC and
"high-VOC" coatings contain more than 3 pounds/gallon of VOC.

Conventional wood and fixture coatings include VOC-containing solvents that
evaporate into the atmosphere as the coatings dry. Conventional coatings typically
contain two types of solvents: highly volatile "carrier” solvents that allow the coatings to
be applied evenly, that evaporate (or "flashes-off") very quickly; and less volatile
solvents that evaporate as the coating cures (often in heated drying rooms).
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Nitrocellulose is probably the most commonly used conventional wood coating.
Nitrocellulose has been the resin of choice for clear wood coatings in the United States
since before World War IT (Winchester 1991). In the furniture industry, the word lacquer
is still synonymous with nitrocellulose coatings. Nitrocellulose emulsions have attractive
appearance, are easy to apply, dry quickly, have exceptional hardness, and are easily
repaired. Unfortunately, nitrocellulose coatings also typically have high VOC content,
require the use of organic solvents and thinners during application and clean-up, are highly
flammable, and waste portions can be hazardous and require special handling.

The formulation of solvent-based coatings provides two avenues of attack for
reducing VOC emissions: alteration of application technologies to eliminate or reduce the
amount of carrier solvent needed; and reformulation of coatings to reduce the amount of
the volatile reactive organic solvents.

Under regulatory pressure, such as restrictions on coating VOC content, coating
users have been switching to low- or no-VOC liquid coatings. Low VOC coatings are
attractive because wood finishers are able to use existing spray application equipment and
operate without add-on emission controls.

Waterborne coatings have been steadily improving since the late 1980's. Thereisa
wide range of low- and no-VOC coating technologies now used in the wood coating
industry. New emulsification processes have allowed coating manufacturers to create
high solids, waterborne nitrocellulose lacquers with VOCs of 2.5 to 3.5 Ib/gal (Winchester
1991). There are similarly low-VOC waterborne coatings for wood based on
nitrocellulose-acrylic latex (Haag 1992). Waterborne coatings do not require solvents for
clean-up, are relatively non-flammable, and sometimes require less material for the same



coverage area. Disadvantages of waterborne coatings are that they are not as easy to
repair and do not dry as quickly as solvent-based coatings, can be more difficult to apply
or require more labor, and waterborne coatings do not meet the protective qualities or
appearance required in some applications.

There is significant disagreement within the wood coating industry and regulatory
agencies about the relative merits of waterborne, low-VOC and conventional wood
coatings. The purpose of this study is to estimate current and future emissions from the
furniture coating industry in California, not to try to resolve disagreement over the
relative merits of coatings and coating technologies. Other research has addressed the
evaluation of coating technologies (South Coast 1994; Fray, et al. 1995, South Coast
1996b). Discussion of coating technologies is presented here only as background to the
development of emission estimation methodologies that must account for changes and
trends in coating use within the industry.

2.3  Regulatory Framework

The wood manufacturing industry in California is regulated by federal, state, and
local Air Quality Management District (AQMD) emission rules. In the more
industrialized AQMDs of California, the local district rules are the most strict, and are
therefore the driving force behind regulatory driven changes in the industry.

At the federal level, wood furniture manufacturers are regulated under two titles of
the 1990 Amendments to the Clean Air Act. Title II1, section 112 of the Clean Air Act
Amendments of 1990 gives the EPA authority to establish national standards to reduce
air toxics from emission sources. Section 112(b) contains a list of the hazardous air
pollutants (HAP) that are the specific air toxics to be regulated by national emission
standards for hazardous air pollutants (NESHAP). The EPA was further directed to use
this list of pollutants to develop and publish a list of industries for which NESHAP will
be developed (EPA 1995). This list (published in the Federal Register on July 16, 1992)
contains a category for major sources entitled wood furniture - surface coating. A major
source is defined as one that emits or has the potential to emit greater than 10 tons per
year of any one HAP or 25 tons/yr of multiple HAP.

The other section of the amended Act that affects wood furniture manufacturers is
Title 1, section 183. Section 183(a) requires the EPA to issue control techniques
guidelines (CTGs) for 11 categories of stationary sources of VOC emissions. The EPA
has issued a CTG for the wood furniture manufacturing industry with the intent of
providing guidance to the States for regulating VOC emissions from finishing, cleaning,
and wash-off operations at wood manufacturing facilities in ozone non-attainment areas.

Therefore, depending on size and location, a furniture manufacturing facility may
be subject to federal regulation of HAP, VOC, or both. Since a majority of wood
manufacturing firms in the United States are located in urban areas that do not meet air
quality standards, as a practical matter, the law effectively forces most manufacturers to
make all their liquid coatings at least meet the federal standards (Reisch 1994).

- The EPA has recently finished developing a NESHAP for the wood furniture
source category via the regulatory negotiation (Reg.-Neg.) process. Approximately 500
pages of VOC and HAPs information resulting from the Reg.-Neg. process has been
condensed in the form of an article in Wood & Wood Products Magazine that appeared in



December 1994. The impact of the NESHAP for wood furniture surface coatings is that
as the NESHAP is phased-in, emission estimate updates will need to account for changes
in the VOC and HAP content of wood furniture coatings.

In California, emission regulations aimed specifically at the wood furniture
industry are generally promulgated by the regional AQMDs. Most of the wood furniture
industry in California is concentrated in the more industrialized air districts in southern
and central California. Many of the rules aimed at the wood furniture industry are
patterned after the South Coast Air Quality Management District's (SCAQMD) Rule
1136. Rule 1136 has been amended several times in response to changes in other
SCAQMD emission regulations and industry concerns. Although Rule 1136
requirements have been modified in response to industry concerns regarding costs and
ability to comply, frequent rule changes have created an atmosphere of regulatory
uncertainty in the industry.

Example AQMD rules for VOC limits for wood coatings appear in Tables 1-1 and
1-2 for the Santa Barbara AQMD and San Joaquin Unified Air Pollution Control District,
respectively. As can be seen on both Tables 1-1 and 1-2, the VOC emissions that can be
expected in AQMDs with wood coatings rules will change dramatically over the next five
years. This regulated change in wood coating VOC content greatly complicates future
emission estimates based on current usage patterns.

Another requirement of most AQMD wood coating regulations is that furniture
makers keep records of coating usage and VOC content. These records could be very
helpful in updating emission estimates for this source category if they were collected and
maintained in a standard format. Although only a few districts have wood coating rules,
these are the districts that have the highest use rates and thus the largest emissions from
this source. Unfortunately, the districts each have different formats for the required
record keeping, including, different reporting periods, and often the district rules require
only that coating usage data be "made available" to the districts. The districts may not
actually collect these data, rather they are used for checking compliance when district
inspectors visit the applicators' facilities. The district's own emissions estimates for
wood furniture coatings are typically not based on the applicator usage records required
in the local rules, rather they are based on survey data, often four to six years old. Lack
of coordination of reporting requirements among the local districts and with the Air
Resources Board may be a lost opportunity for valuable emission data. Coordination and
streamlining of reporting requirements would allow multiple and potentially more
economical use of emissions data, while perhaps reducing regulatory reporting burdens on
industry. CAPCOA might provide consistent guidance and protocols for data collection,
storage, and transmittal of these data that over time. Since acetone was included in the
MSDS's used in this study, acetone is included in the VOC emission results of this
report.



Table 1-1. Organic compound standard schedule for Santa Barbara Air District.

Regulated Organic Compound Limits
(less water and exempt compounds)

toner, or washcoat

Effective on or after: 1/1/94 7/1/95 7/1/97 7/1/99*
(L) (b/gal) (gL) (b/gal) (gL) (b/gal) (g/L) (Ib/gal)

Clear topcoats 700 5.8 550 4.6 550 4.6 275 2.3
Filler 500 4.2 500 4.2 500 4.2 275 2.3
High-solid stains

Non-glaze 800 6.7 700 5.8 700 5.8 240 2.0

Glaze 700 5.8 700 5.8 700 5.8 240 2.0
Inks 500 4.2 500 4.2 500 4.2 500 4.2
Mold-seal coatings 750 6.3 750 6.3 750 6.3 750 6.3
Multi-colored 685 5.7 685 5.7 350 29 275 2.3
coating _ ‘
Pigmented coating 700 5.8 600 5.0 350 2.9 275 2.3
Sealer 700 5.8 550 4.6 550 4.6 275 2.3

Reactive Organic Compound Limits

Low-solidsstain, | o457 480 40 480 40 120 10

* These limits will be withheld from the State Implementation Plan until their actual implementation.

Table 1-2. VOC Limits for San Joaquin Unified Air Pollution Control District.

Effective on or after: 12/15/96 1/1/99
(gL) (bga) (gl) (b/gal
Clear topcoats 550 4.6 275 2.3
Filler 500 4.2 275 2.3
High-solid stains 700 5.8 240 2.0
Inks 500 4.2 500 4.2
Mold-seal coatings 750 6.3 750 6.3
Multi-colored coating 275 2.3 275 2.3
| Pigmented coating 550 4.6 275 2.3
Sealer 550 4.6 275 2.3
Low-solids stain* 480 40 120 10

* These limits are in mass of VOC per volume of material. Other limits are per volume of coating.
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Coating Categorization

3.1  Coating Types and Uses

As described in Section 2.2, there are many different coating materials and
processes used in finishing wood furniture and fixtures. Coating categories are generally
divided using a functional taxonomy. Typical categories include:

solvents and additives;
washcoats;

fillers;

sealers and sanding sealers;
stains;

multi-colored coatings; and
clear or pigmented top coats.
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Coating materials and coating processes vary significantly with the type and
quality of furniture coated. Similarly the VOC emissions from coatings will vary with
coating type, specific formulation, and use. This high degree of variability in coating use
and VOC content requires that wood furniture coatings in an activity-based estimation
~ process be subdivided into categories of similar VOC emission characteristics. This
chapter describes how wood furniture and fixture coatings are categorized for this study.

3.2 Objectives of Coating Categorization

Categories must be chosen so that the emission estimate provides information
useful for the intended end-uses, including emission inventories, air quality modeling, and
air quality management. The goals of this study are to estimate the emission of volatile
organic compounds (VOCs) from the use of industrial surface coatings in the wood
furniture and fixture industry and to assess the accuracy of these emission estimates. A
constraint is that the emissions estimate must be based on measurements of coating usage
and formulation within the wood furniture industry; thus coating categories must be
chosen so that required data are obtainable.

For estimation purposes, the broad range of coatings used in coating wood
furniture must be divided into subcategories. In any statistical estimation procedure,
dividing a sample into smaller groups can increase the accuracy of the estimate by
reducing the "averaging" effect of lumping disparate items together. However, too much
of this division process can also decrease accuracy because it necessarily reduces the
number of samples within each subcategory and can thereby increase the statistical
variance. Thus subcategories should be chosen to minimize estimation error by balancing
the error causing impacts of aggregation and disaggregation of coating categories.



3.3  Coating Categorization

The wood furniture finishing material categorizations defined in existing and
proposed regulations were taken as the starting point for categorization in this study.
Working from the categorization presented in the proposed NESHAP for the wood
furniture source category (EPA 1995), the requirements of estimation accuracy were
considered.

To minimize error in the VOC emission estimates, it is desirable that the VOC
emission characteristics of coatings within a category be as similar as possible. However,
uniform VOC content must be balanced against increasing sample variance due to -
decreasing sample size within the categories as categories proliferate. This optimization
of categories was performed by assembling a large list of wood furniture coatings, sorting
them in a variety of ways that would be useful in data collection, and evaluating the
resulting groups of coatings based on commonality of VOC content, HAP content, and
number of coatings within each category.

Data were collected for 238 wood furniture coatings sold in California by 33
different manufacturers. Coating data were collected from material safety data sheets
(MSDSs) and product specification sheets provided by coating manufacturers and
applicators. The data were loaded into a computer database for sorting.

Many trial sorting rules were tested, including: solids content, VOC content,
primary HAP constituents, solvent type, and use. Traditional application-based
groupings aid in data collection because finishers organize their coatings by application,
but VOC content was found to be poorly correlated with application.

The finishing material categories selected are based on a combination of coating use
and solvent type. Each of the following application groups is divided into two
subgroups, "Low-VOC" and "High-VOC":

* stains

» washcoats

» sanding sealers

» sealers (other than sanding sealers)

¢ topcoats

* enamels

« fillers

* colored coatings

» additives and thinners (only solvent-based category applicable)

+ other coatings not elsewhere classified
Low VOC coatings contain less than three pounds of VOC per gallon. The "Low-VOC”
subcategories are composed largely of water-based coatings but not exclusively so. This

categorization results in relatively large samples that are reasonably similar in VOC
content (and to a lesser extent similar in HAP content).



4
Survey Methods and Results

4.1 Overview of Surveys

It is desirable that estimates and forecasts be based upon as much measured data
as possible. Toward this end, data were collected through a variety of formal and
informal surveys. The formulations of wood furniture and fixture coatings have been
evaluated through a survey of coating manufacturers. Data on the regulation of coating
formulation and use have been collected through a survey of air districts and district rules.
Information regarding wood furniture manufacturing practices and coating use have been
gathered through site visits, a phone survey, and two mail surveys of manufacturers (i.e.,
coating applicators). These survey procedures are described in more detail in the sections
that follow. The surveys of coating applicators were by far the most involved and
accordingly the majority of this chapter is devoted to describing the methods and results
of these surveys. Efforts were made to extend and verify the survey data using permit
and compliance data from local air districts. However, the several districts questioned
appeared not to have this type of data or data access capability.

4.2 Coating Formulator Survey

Thirty-three manufacturers of wood furniture and fixture coatings were surveyed
by telephone for coating VOC and toxic content data. Coating manufacturers were
identified using the Paint Red Book (Argus 1994). Generally, manufacturers and coating
manufacturer trade organizations were unwilling to reveal California specific sales volume
information, however they were willing to provide (as required by law) VOC and toxic
~ content data. Data were requested by telephone from a total of forty-two firms. Coating
data (generally in the form of material safety data sheets) were received for two hundred
and thirty-eight wood coating products from thirty-three firms. (A number of firms also
provided data for coatings not applicable to wood furniture. These data were not
retained.) The coating VOC data were used to estimate emission factors for each coating
category, as described in Chapter 7.

4.3 Applicator Phone Surveys and Facility Visits

Formulating a useful survey questionnaire and estimating emissions requires an
understanding of how firms in the wood furniture industry carry out their business.
Possibly important information includes: application processes, emission control devices
used, what coating usage records are kept, what waste materials are disposed, what
services are contracted out, and what products are purchased from outside of California.
To gather this type of information, we made a series of visits to furniture manufacturing
facilities, performed an informal telephone survey of wood furniture manufacturers, and
then tested prototype survey questionnaires through phone surveys.

Five visits were made to four different furniture manufacturing facilities in the
greater Sacramento area in northern California. Two firms were medium size furniture
manufacturers employing 25-30 workers. One firm was a small cabinet shop employing 6
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- 10 workers, and one was a large firm that employs 75 or more workers and specializes
in high quality furniture. During these visits we viewed manufacturing and wood coating
procedures, and discussed all aspects of the business operations including inventory,
waste disposal, regulatory compliance, marketing, and distribution.

The applicator survey questionnaire was developed through an iterative process.
At the outset, the exact nature of the data that furniture manufacturers would be able to
supply as well as the data requirements for the emission estimators were unknown. The
survey form was initially formulated to be very broad in order to gather all data that might
be needed in emission estimation. Through telephone interviews with furniture
manufacturers we refined the form and content of the survey. The survey form was
further reviewed and refined through consultation with the ARB. The refined survey was
then tested by distribution to four wood furniture manufacturing firms (only one of which
was visited during the site tours). The responses of this small sample of (cooperative)
firms indicated that the survey was reasonable and not overly burdensome.

4.4 Applicator Surveys

Wood furniture manufacturers were surveyed by mail to gather data on the types
of coatings used and how they are applied. This section describes the mechanics of the
survey process, such as how the survey sample was assembled, how the survey
questionnaire was developed and tested, how the survey was administered, and the
results of the survey process (e.g., response rate, profile of responding firms). In
addition, the survey process collected other wood coating information that may affect
future air pollutant emission estimates or regulation of this industry. These data also are
presented.

The survey of wood furniture manufacturers was distributed in two separate
mailings. As described in detail below, the first mailing contained a cover letter on
University of California letterhead and a survey form. This mailing resulted in what
appeared to be a very low response rate. A second mailing of a shortened survey form
and California Air Resources Board letterhead was subsequently made to those firms that
did not respond to the first survey mailing. The use of a shortened survey form (11
questions) in the second mailing resulted in different surveyed populations for some of
the survey questions. A detailed discussion of survey methods appears below.

4.4.1 Development of the Survey Sample

The survey sample was generated from lists of manufacturers of wood furniture
and fixtures obtained from the regional Air Quality Management Districts, the California
Air Resources Board, and a commercial mailing list company.

Several trade organizations were contacted in an effort to expand our survey list
and gather coating usage information. The organizations contacted were: American
Furniture Manufacturers Association in High Point, North Carolina; National Paint and
Coatings Association, Inc., Washington, D.C.; and the Kitchen Cabinet Manufacturers
Association, Virginia. None of these organizations were able or willing to supply the
names of wood coaters in California or coating usage information.

Specifically, lists from the South Coast, Bay Area, and Sacramento Districts were
combined with a mailing list purchased from the American Business Lists (ABL)
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Corporation. Lists were requested from all other districts with large concentrations of
wood coating operations (e.g., Ventura, San Diego, and San Bernardino), but no such lists
were available. In addition, telephone book yellow pages were used to include firms from
smaller districts. The firms on the aggregated list represent a very large statistical sample
of the wood furniture and fixture manufacturers. The list does not include all firms that
use these coatings. The list does not include furniture refinishers and firms such as
musical instrument manufacturers that may use such coatings, but do not manufacturer
wood furniture and fixtures. The list includes a random sampling of firms - both permitted
and unpermitted. The majority of firms on the list are unpermitted. Unpermitted sources
produce a significant portion of the emissions from this coating category.

The 10 SIC codes for which addresses were requested from ABL are presented in
Table 4-1. The ABL mailing list was organized by county and 4 digit SIC code, and
includes contact names and phone numbers, sales volumes, employee sizes, and zip
codes. The list was obtained on computer disk in Microsoft Excel® format so it could be
sorted as required in the survey process. Lists of firms received from the Air Districts
were entered into the same EXCEL spreadsheet database and sorted by county and air
district. The resulting full list contains 1,703 firms in the 10 SIC codes of interest. The
1992 U.S. Census counted 1,960 California firms in the same 10 SIC codes, so the list
size is relatively consistent with census business pattern data. However, as discussed
later in this chapter, some of the firms on the full list were either retailers or
manufacturers of non-wood furniture. Representation by county of firms on the survey
list is tabulated in Table 4-2.

Table 4-1. Wood Furniture and Fixture SIC Categories.

— SIC Code Description m
2434 Wood kitchen cabinets
5712 Custom wood cabinets
2511 Wood household furniture, except upholstered
2512 Upholstered wood household furniture
2517 Wood T.V., radio, and sewing machine cabinets
2519 Household furniture not elsewhere classified
2521 Wood office furniture
2531 Public building furniture
2541 Wood partitions, shelving, and fixtures
2599 Wood furniture and fixtures, not elsewhere classified
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Table 4-2. Representation by county on survey list.

County Number of firms on list
Alameda 138
Butte 3
Contra Costa 54
Del Norte 1
El Dorado 4
Fresno 13
Humboldt 3
Kem 8
Kings 4
Lake 1
Los Angeles 696
Madera 2
Marin 44
Mariposa 1
Mendocino 1
Merced 4
Monterey 5
Napa 14
Nevada 4
Orange 109
Placer 6
Riverside 40
Sacramento 23
San Bernardino 59
San Diego 105
San Francisco 137
San Joaquin 10
San Luis Obispo , 5
San Mateo 44
Santa Barbara ‘ 5
Santa Clara 72
Santa Cruz 6
Shasta 1
Solano 14
Sonoma 32
Stanislaus 14
Sutter 3
Tehama 1
Tulare 2
Tuolumne 2
Ventura 10
Yolo 3
Total 1703
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4.4.2 Distribution of the Survey Questionnaire

The first mailing of surveys, carried-out in June and July of 1995, included a cover
letter on UC Davis stationary explaining the purpose of the survey and requesting the
recipient's cooperation in returning the survey, a postage-paid business return envelope,
and the survey form. The cover letter, non-disclosure agreement and survey form used in
the first mailing are included as Appendices C, D, and E of this report. The first survey
requested coating use data over the period June 1, 1994 - May 31, 1995. UC Davis
stationary was selected for the cover letter in the hope that it would encourage a higher
response rate. During telephone interviews with potential survey recipients, we detected
wide-spread animosity among furniture manufacturers toward regulatory agencies. The
cover letter text was drafted by the ARB, and cites the rules and laws under which the
survey data were being requested and clearly states that the data were being requested at
the behest of the ARB.

After the first survey was mailed, follow-up letters were sent to 1,023 firms that
had not responded. Phone calls were made to those that had returned surveys, but where
data were missing or incomplete. There was no attempt at a telephone follow-up of those
that did not respond at all. This was partly because of the large number of inappropriate
addresses in the list and the inability to identify those before calling.

Because the number of useful responses generated by the first mailing was deemed
to be insufficient for emission estimation purposes (response rates are described later in
this chapter), a second mailing of surveys was made to all firms that had not responded in
some way to the first mailing. This second effort represents a significant effort to
thoroughly survey firms in this industry. A very large percentage of the wood furniture
manufacturers operating in California were contacted during the survey process, and
many were contacted two or more times. '

The second mailing included a modified cover letter on ARB letterhead, a
nondisclosure agreement, a postage-paid return envelope and a shortened survey
questionnaire. The cover letter, nondisclosure agreement, and survey form of the second
mailing are included as Appendices F, G, and H of this report. The second survey, mailed
during in June 1996, requested coating use data over the period January 1, 1995 to
December 31, 1995.

A summary of the contacts with survey sample are presented in Table 4-3.
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Table 4-3. Number of contacts with survey sample.

Type of contact Mailing #1 Mailing #2 Total Mailings
Advance telephone call 50 28 78
Survey with postage paid 1547 970 2517
envelope

Follow-up letter 1023 0 1023
Telephone follow-up 68 6 74

4.4.3 Survey Responses

As completed surveys were received, they were logged-in and examined for
completeness. Properly completed surveys were sorted by county and air district and
queued for data entry. Incomplete or improperly completed surveys were queued for a
follow-up telephone call. Data were entered from the survey forms into an EXCEL
spreadsheet database.

Survey response rates are summarized in Table 4-4. The response percentages in
Table 4-4 are calculated from the total number of surveys mailed in each mailing and
overall. Clearly these rates are somewhat misleading because the total number of eligible
firms that received a survey is a much smaller number.

Table 4-4. Summary of survey response results.

Type of response Mailing Percent | Mailing Percent | Total Percent
#1 #2 Mailings of Total
‘Returned by post office 153 9.9 159 16.4 312 12.4*
Survey does not apply* 185 12.0 4 . 45 229 9.1*
Survey completed 104 6.7 20 2.1 124## 6.3%*
_Firms Responding*** 104 - 6.7 20 2.1 124%#%  11.4%*x

* Percent of total mailings (2517)
** Percent of total mailings presumed to reach applicable firms (1976=2517-312-229)
*** Percent of presumed applicable firms (1087); multiple mailings were made to most firms.

# The survey form used in the first mailing did not ask for a reason if the survey was deemed not applicable
by a responding firm. Thus it is impossible to differentiate between those firms in the first mailing that
sell unfinished furniture, contract out finishing, or do not finish any wood furniture or fixtures.

## Data used in the estimation procedure include an additional 41 respondents to a survey conducted by the
Sacramento Metropolitan Air Quality Management District, resulting in a total of 165 firms.
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The ABL list included many entries that no longer represent an active firm at the
business address identified in the list. Many of these firms classified under SIC 2599
("wood furniture and fixtures, not-elsewhere-classified") turned-out to not truly be wood
furniture manufacturers, but rather retailers of furniture, manufacturers of wrought-iron or
glass furniture, or firms with manufacturing performed outside of California or the U.S.

In addition, from the first mailing, 153 surveys were returned as undeliverable. In the
second mailing, 159 surveys were returned as undeliverable. Of 68 telephone follow-ups
of non-respondents to the first mailing, 32 firms informed us that they are not currently
engaged in wood furniture or fixture coating operations relevant to the survey.
Information about these entries is useful in interpreting the response rate for the survey,
since it indicates that the survey reached far fewer relevant firms than the original 2517
mailings.

Based on follow-up results, we can estimate the number of surveys that
eventually reached an eligible firm. A conservative estimate assumes that surveys reached
a coater of wood furniture unless (1) they were returned by the post office, or (2) they
were returned and indicated that the survey did not apply, or (3) telephone follow-up
indicated that the firm did not coat wood furniture. Using this assumption, the number of
surveys that reached eligible firms is estimated to be 1944. If the additional assumption is
made that the percentage of firms to which the survey does not apply would be similar
for the 1820 firms with whom we were unable to follow-up, the number of surveys
reaching eligible firms is estimated to be 1087.

We received 124 completed questionnaires. Using 1087 as a reasonable estimate
of the number of surveys that reached eligible firms, the survey achieved a response rate
of 11.4 %. This participation rate is somewhat lower than results for other mail surveys
of professional groups which tend to achieve around 20% participation. A possible
reason for low participation is that many firms report coating usage data to their local
districts and feel that the data should be available through the districts. Another plausible
. reason is fear that regulatory agencies will use coating data to justify additional regulation.
The existence of these sentiments among wood furniture manufacturers is supported by
our survey results which are presented in the next section of this report.

4.5 Applicator Survey Results

This section describes information gathered through the survey of wood furniture
manufacturers that is not directly applicable to the emission estimate process, but is very
valuable in understanding the practices and sentiments of firms in the industry. This
section includes a profile of the responding firms, information on how and when coatings
are applied, and how regulations impact the furniture manufacturing industry.

4.5.1 Respondent Firm Profile

The percentage of applicator survey respondents in each SIC code is shown in
Figure 4-1. If firms indicated more than one “primary” SIC, the multiple responses were
included in this chart. The largest group represented are cabinet makers at 33 percent,
followed by manufacturers of household, office, and “other” furniture, each representing
approximately 17 percent of the sample.
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Figure 4-1. Respondent firm's primary product (by SIC code). Multiple responses

allowed.
2589: Wood Fum. 2434; Kitchen
i Cabinets
& Fixtures nec .
18% 13%
2541 Wood
Partitions &
Fixtures 5712: Custom
3% Cabinets
20%
2521: Wood Office
Furniture
17%
2517: T.V., Radio 2511: Wood
Cabinets 2512 Upholstered Housghold
8% Wood Household Fumiture
Furniture 17%
4%

Respondent firm size in terms of number of employees is presented in Figure 4-2.
The distribution of firms by number of employees generally reflects the size distribution
of firms in the State according to census data. Naturally, because there are a small number
of large wood furniture manufacturers, the number of responses from firms in the larger
size groups is small. For example, firms that employ between 250 and 500 employees
make-up only three percent of the sample. Although statistical estimation of emissions
from such a small sample will result in a highly uncertain estimate, these firms will very
likely be required to report their emissions directly to the districts and the CARB as part
of point-source inventories. Emissions from large firms could be omitted from this area
emission estimation procedure and their emissions (as reported under the point source
inventory) added to the area emission estimates to obtain total emission estimates.
Representing large firms with direct estimates from local district permits and compliance
data, removing them from this estimation procedure, would greatly reduce overall
uncertainty, a large part of which will be due to the statistical uncertainty associated with
the few large firms. This is a promising direction for the future, provided that district
data collection and retrieval systems can be adapted to this use. Except as noted, the
estimates presented in this report include all industry firms (and associated uncertainties).

The distribution of surveyed firms by air quality management district is presented
in Table 4-5. The number of surveyed firms in Table 4-5 from the Sacramento
Metropolitan Air Quality Management District (SMAQMD) includes 40 firms surveyed
by the SMAQMD. Data from this district survey are compatible with our survey data
and their use increases our sample size and thus estimation confidence. The disadvantage
of using these data is that firms from this region are thereby more highly represented in
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the sample. However, the coating use of firms from the SMAQMD were not found to be
significantly different from similar firms in other districts (including those with rules
regulating wood furniture and fixture coating), and so these data have been included in the
estimation procedure (but not in the qualitative data presented in this Chapter). Table 4-
5 also indicates the percentage of firms in each air district responding to our
questionnaires, estimated using 1992 Census data for the industry.

Figure 4-2. Average number of employees (including administrative personnel).

25010 499
3%

100 to 249
6%

104
8%

Table 4-5. Air district representation among respondent wood coating firms.

Air District Number of responding Percentage of Percentage of firms in
firms respondents air district

Bay Area 40 24.4% 9.1%
El Dorado 1 0.6% . 8.1%
Monterey 3 1.8% 11.2%
North Coast 1 0.6% 7.7%
North Sonoma 1 0.6% 13.0%
San Joaquin 4 2.4% 3.6%
Sacramento Metro* 42 25.6% 70.0%
South Coast 63 34.8% 6.3%
San Diego 3 1.8% 2.5%
Ventura 6 3.7% 27.3%
other air districts 0 0 0
Total Statewide 124 100% 6.6%

* Includes 40 responses from survey performed by SMAQMD.
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The position of the person at the firm completing the survey is presented in
Figure 4-3. Consistent with the large number of small and medium size firm, the majority
of respondents are the owner or chief official of the firm (57%). “Manager or Foremen”
is the next largest group of respondents at 24%, with environmental health and safety
officers or consultants, buyers, bookkeepers, and other representatives making-up the
remaining 19% of respondents.

Figure 4-3. Position at firm of person completing survey.

CEO, Pres. or V.P. Owner
20% 37%
Env,, Health, &
Safety Mgr. or
Consultant
%

Manager/Foreman
24%

4.5.2 Use Pattern Information

The remaining qualitative survey questions generally apply to how and when
coatings are applied. These qualitative questions were eliminated from the survey
questionnaire for the second mailing of the survey because they were thought to make the
survey overly long and thus might reduce response rate and the information that they
provide is not critical to the emission estimation process. However, the information
gathered through these qualitative use questions does provide valuable insight into how
wood furniture and fixture coating firms operate. Therefore, the results of this limited
survey effort is report here.

In this section the survey question as it appears on the survey questionnaire is
printed in bold. The survey results are presented in tabular form, occasionally augmented
with a graphical presentation. Because the answers to the qualitative questions were not
deemed critical, if a respondent did not answer a question in this section, we did not
follow-up by telephone to obtain the missing information. Therefore, the number of
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responses to these questions varies. The total number of respondents to each question is
presented in each table. Any investigator comments regarding the results are printed in
italic following the tabular or graphic presentation of results.

4. Do you use solvents in clean-up of wood coating equipment?

Yes 72
No 14
n= 86

5. Do you clean application equipment by dipping/rinsing or by running solvent
through the application equipment?

Dipping/rinsing 43
Run-through 31
Other 5
None indicated 4
(multiple responses are allowed) n=72

Figure 4-4. Method of cleaning application equipment. Multiple responses
allowed. (n=72).

None indicated
4

Other (5)

Dipping/Rinsing
Run-through a3

(31)

The majority of wood furniture applicators use solvents in cleaning their
application equipment and the most common method of cleaning is dipping or rinsing.
Dipping and rinsing results in much higher solvent evaporation rates (and VOC
emissions) than running solvent through the equipment to clean it.

7. Do you manufacture or formulate any of the wood coatings you use?
Two firms out of 104 indicated that they formulate some of the coatings they use.

20



The following guestions 1 ati age over the next five vears.
8. Do you anticipate a change in the amount of "low-VOC" coatings your
company uses? D Yes D No
If so, will your firm use "low-VOC" coatings:
D exclusively?
D mostly?
D more?
D less?

Yes 25
No 10
n=35

Figure 4-5. Anticipated changes in amount of "low-VOC" coatings used over next
five years. (n =24).

Less

More

- Exclusively

Mostly

A large majority of respondents indicated that they will use “low-VOC?” coatings
“mostly” or exclusively” within the next five years. This response indicates a rapid
increase in the use of ‘low-VOC? coatings, and will require that coating emission

factors based on current usage patterns be updated in order to assure accurate emission

updates.

9. Is the anticipated change motivated by:
I:| cost considerations?
D safety considerations?
D existing or anticipated air pollution regulation?

D existing or anticipated hazardous waste regulation?
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Figure 4-6. Reasons given for anticipated changes in amount of "low-VOC"
coatings used over next five years. Multiple answers allowed. (n = 25).

Haz. Mat. Regs
3) Cost (1)

Air Regs (24)

Note that 96 percent of respondents cite “air pollution regulations” as a reason
Jor increased use of “low-VOC?” coatings over the next five years. The next most
common reason cited is “safety”, followed by “hazardous material regulations” and
“Cost” (which was cited by the one respondent who anticipates less use of low-VOC
coatings over the next five years).

10. In what other ways do you see your use of wood furniture and fixture coatings
changing in the next five years?

Figure 4-7. Other changes in coating use anticipated over next five years.
Multiple answers allowed. (n = 20).

Growth
limits/decline
due to air
reg.s (3}
New coating
technology
use (8)
More pre-
finished
malterial use
4
More coating
use (3)
Close or
move out of
state/airbasin
(6)
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As indicated in Figure 4-7, thirty percent of firms suggesting possible changes in
their use of wood furniture coatings over the next five years indicate that they will close
or move their businesses, A full forty-five percent anticipate either closing, moving, or
reducing their businesses. Although only twenty firms responded to this question, this is
a strikingly gloomy business outlook. Twenty percent of firms indicate that they will
use more pre-finished materials and forty percent will use some type of new coating
technology. Only fifteen percent anticipate using more coatings over the next five years.

11. Are these changes motivated by:
|:| business growth? If so, % annual growth anticipated.
I:l cost/performance considerations?
D existing regulation?
D anticipated regulation?

Table 4-6. Motivation for other changes in coating use anticipated over next five
years. Multiple answers allowed. (n = 20).

Motivation for anticipated change

Anticipated change Regulation Cost/performance Business
growth

New coating technology 5 3 4

use

Growth limits/decline 3 0 0

due to air regulations

More pre-finished 3 3 2

material use

More coating use ' 0 0 3

Close or move out of 5 1 0

state/air basin

As shown in Table 4-6, the most common reason for anticipated changes in
coating use is air pollution regulation. The only change not most strongly motivated by
regulation was an increase in coating use. Of the six firms anticipating closing or
moving, five cite air pollution regulation as the cause.
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12. Does your facility have peak production seasons (e.g., pre-Christmas bulge)?

Table 4-7. Peak production periods and amounts reported. (n=14).

Primary SIC Description* Peak production season and
SIC proportion of annual production
2511 " wood household furniture Nov-Dec 30%
2599 wood furniture & fixtures nec Oct-Decl5 25%
2511 wood household furniture Oct-Jan
2511 wood household furniture Oct-Dec 20% **
2521 wood office furniture Sept-Jan 60%
2512 upholstered household Sept-Dec 36%
2599 wood furniture & fixtures nec Sept-Dec 40%
2511 wood household furniture early Aug-late Jan 75%
2599 wood furniture & fixtures nec Aug-mid Nov 35%
5712 custom wood cabinets July-Sept 25%
2434 wood kitchen cabinets June-Nov 70%
2521 wood office furniture June-Sept 40%
2511 wood household furniture March-July 70%
2599 wood furniture & fixtures nec March-Sept 60%

** Note that some estimates of peak production rate are less than expected if production is uniform
throughout the year.

Although only fourteen firms report having any peak production period, of those
firms that do have production peaks, Cabinet and office furniture manufacturers appear
to have Spring and Summer peak production periods, while household furniture
manufacturers have Fall or pre-Christmas peak production periods. Again, this is too
small of a sample to generalize from, but the result is suggestive of a possible trend.

13. During what hours

p-m.)?

are coatings applied (e.g., between 7:00 a.m. and 5:00

Table 4-8. Average coating application periods. (n=63).

Start time  Finishtime  Elapsed time (hrs.)
Mean (time) 7:14 am. 8:46
Standard deviation (hrs.) 1:01 1:37
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As shown on Table 4-8, there is relatively large variation in the hours during
which wood furniture and fixture coating is performed. Typically coating is done
throughout the day and shifted slightly toward the morning hours.

15. What type of filters or emission controls do you have on your drying room or
facility to control air emissions (if any)? [ ] None

Air emission control devices used 43
None 25
n=68

Figure 4-8. Types of air emission control devices in use. Multiple answers
allowed. (n =43).

"Waterfall* Booth
booth {2) curtains (1)

Spray booth
filters (41)

16. What type of filters of emission control devices are you considering or
planning? D None

Table 4-9. Emission control devices planned or considered. (n=46).

Planned or considered emission control devices __Number
Fiberglass filters : 1
"Waterfall" spray booth 1
None 44

The responses to questions 15 and 16 indicate that few “high-tech” emission
control devices are used in this industry. The majority of firms have fiberglass filters on
their spray booths and few are planning to install more effective control measures.
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17. Do you currently recycle any used or waste wood coatings?

DYes DNo

Yes 13
No 23
n=36

18. How do furniture coating usage or emission regulations affect your business at
this time? D Not significantly

Significantly 16
Not significantly : 17
n=33

Although responses to questions 10 and 11 indicate that air regulations are
perceived to have a highly negative impact on future businesses in this industry, only
half of the respondents to question 18 feel that air pollution regulations significantly
affect their business at this time. The ways the regulations have a significant impact on
their businesses are shown in Figure 4-9. The most common impacts are increased costs
and lowered product quality. Other impacts described are the time and cost of reporting,
Sfrequent changes in regulation, and limiting of production rates (primarily due to
increased drying time required by low-VOC coatings).

Figure 4-9. Coating use and emission regulation impacts. Multiple answers
allowed. (n = 16).

Reporting
Limits output time and cost
3 3
Frequent
changes in
regulations
@
Cost of
required labor
and
equipment (6)
Low quality of
required
coatings (6)
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19. Is complying with emission regulations a substantial cost to your business?
D Yes D No If so, how?

Yes 22
No 13
n=35

Figure 4-10. Costs of complying with emission regulations. (n = 21).

Regulations
limit quality and
quantity of
production (3}

.|||||“||”|

Cost of permits
and reporting
0]

Cost of required
equipment and
coatings (11)

Although only half of respondents to question 18 thought that regulation had a
significant impact on their businesses, 64 percent feel that complying with emission
regulations represents a substantial cost to their businesses. The forms that the cost of
complying takes are shown in Figure 4-10. Half of the respondents cite the increased
cost of required equipment and coatings, thirty percent cite the cost of permits and
reporting, and fourteen percent list a reduction in the quality and quantity of product
that can be produced with coatings required by regulation.

20. Is disposal of coating related waste (e.g., rags and waste coatings) a substantial
cost to your business? D Yes D No

Yes 15
No 18
n=233
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21. Do you anticipate new, more restrictive emission regulations in the next few
years? D Yes [:] No

Yes 24
No 10
n=34

22. What is your principal source of information about air pollution regulations?
D Local air quality control district
D California Air Resources Board
D Trade organization publications or meetings
D California Air Resources Board
D Other, please describe

Figure 4-11. Principal sources of information about air pollution regulations.
Multiple responses allowed. (n = 36).

None (1)

Trade
organizations
an

Local air district
27)

California Air
Resources
Board (4)

Two out of three firms surveyed indicate that they feel they will face more
restrictive emission regulations in the next few years. As shown in Figure 4-11, a
majority of firms get information about air pollution regulations from their local
districts, but many also get information from suppliers and trade organizations.

28



23.  Please share with us any general comments or issues that you feel are
important in the purchase, application or regulation of wood furniture and
fixture coatings:

Comment 1:
As a small business owner | am concerned about the effort to force
businesses to use products that do NOT produce a satisfactory finish. | have
tried several brands and even had factory representatives try to produce a
finish acceptable to our customers, NOT IN THEIR LAB, but in our shop. So
far they have been unable to do so. | am also concerned that so much effort
(EPA, BAAQMD, SMCHS, CARB) is spent trying to reduce VOCs from an
industry that produces less than 1% of the VOCs exhausted into the
atmosphere. The technology needs to be found first, and then slowly
phased into production to aveid causing business closures or merely
moving to a place where things are not as restrictive.

Comment 2:
| have to take objection to the survey you have presented.

A

The business community is over burdened with surveys, forms, fees,
permits, etc. Your particular survey, to be accurate, would entail
countless hours and most of the information is submitted in our
annual Emissions Summary Report to the South Coast Air Quality
Management District.

If the information submitted to the AQMD is not gathered in a fashion
acceptable to your requirements, get with the AQMD so that next year:
you receive all you want.

The AQMD spends lots of dollars every year on surveys. Read them,
even though most are statistically not reliable; they might give you the
insight you desire.

Many of the questions are absurd; i.e., #21. Of course we can expect
more regulations; regulations are what alt you people seem to desire.

Get off the water base band wagon - if you think water base is your
answer to the world's problem. Find some incentive to the
manufacturer to use water.

| actually believe the amount of time put into questions and research is
becoming ridiculous. "NO ONE READS THIS L
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S
Industry Structure and Coating Use

5.1 Geography of Coating Use

Wood furniture is manufactured throughout the United States, but activity is
concentrated in North and South Carolina, Michigan, and California. Wood furniture
coating formulations and coating processes vary by region, primarily because of
differences in environmental regulation. Coating manufacturers will formulate their
products to be sold in North Carolina specifically to meet that state's Rule 66. Similarly,
coatings to be sold in California will be formulated to meet the rules of various California's
Air Quality Management Districts. Manufacturers will also formulate coatings
specifically to meet the needs of their larger customers and may deliver such coatings in
tanker trucks directly to a customer’s facility. Thus, the formulations of coatings used in
the wood furniture industry vary significantly because of regional differences in
environmental regulation and local customer needs.

As mentioned previously, this source category includes the manufacture of many
diverse products. The diversity of products and associated diversity of finish
requirements introduces additional variation into wood furniture coating formulations and
application practices.

Firms manufacturing furniture in California range from one-person home
businesses to multi-national firms employing hundreds of workers at a single facility.
Furniture manufacturers are not the only firms coating wood furniture. A significant
amount of furniture is sold unfinished and is subsequently finished by wholesalers, retail
consumers, or building and finishing contractors. For example, many kitchen cabinets are
sold unfinished and are finished by the building contractors that will install them in new
homes or remodeled kitchens. In California, a large amount of wood furniture also is
finished by finishing contractors outside of the furniture manufacturing facility.

5.2 Unfinished Furhiture and External Coating Contractors

As described in Chapter 4, this study involved a written survey of wood furniture
manufacturers that was performed in two mailings. The survey form used in the first
mailing did not allow the respondent firm to indicate that their furniture was sold
unfinished or finished by an independent firm. Because the survey form did not allow
such firms to easily explain how their product was finished, they may have been less
likely to return the survey or to simply indicate that the survey did not apply to them.
Despite this bias against response by firms that do not finish their products, of 289
surveys returned from the first mailing, 6.8 percent of the respondents wrote-in that they
utilize finishing contractors (See Table 5-1). Similarly, 7.9 percent indicated that they sell
their furniture unfinished. (An additional 32 firms that were contacted by telephone
during follow-up indicated that the survey did not apply to them, but the reason given
was not recorded.)

In the second mailing, the survey form specifically asked if the respondent firm
used a contract finisher or sold unfinished furniture. This smaller sample may be slightly
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biased toward a larger response rate in the "no finishing" category since if no finishing is
performed, the respondent needed spend very little time filling-out the survey form, while
those firms that perform their own finishing were required to answer eleven questions. In
this sample of 64 surveys returned, 28.3 percent use a contract finisher and 28.3 percent
sell their furniture unfinished. Although uncertain, it appears that between 10 and 25
percent of firms in this source category use the services of outside finishers, and an
additional 10 to 25 percent sell their product unfinished. Thus, it is likely that between
20 and 50 percent of firms that manufacture wood furniture perform no finishing.

Table 5-1. Numbers of wood furniture manufacturers that perform no finishing,

Type of response Mailing Percent | Mailing Percent | Total  Percent

#1 #2 of total

(n=289) (n=64)
Utilize finishing 20 6.9 18 28.1 38 10.8
contractor
Sell furniture unfinished 23 8.0 18 28.1 41 11.6
Survey not applicable, 32 11.1 - - - --
but no reason given
Total 79 224

In a telephone survey performed during this study of twelve furniture
manufacturers that use finishing contractors, both large and small firms found finishers
attractive. Small wood manufacturers that use finishing contractors indicated that they
prefer to send their furniture out to finishing shops because they cannot control the
quality of coating in their small, dusty workshops, and the cost of maintaining spray
booths and employing skilled applicators was prohibitive for their small production rates.
Larger manufacturers reported that they contracted with finishing shops due to the cost
of meeting air pollution and health and safety regulations. Having finishing firms do their
wood furniture coating allows these firms to focus on their main business of making
furniture. Finishing firms can, presumably, be more cost effective by spreading the cost
of coating operations and regulation over a much larger amount of finishing work. Several
furniture manufacturers indicated that they contracted with several small finishing
operations, and doubted whether these finishers were properly licensed or were meeting
emission or health and safety regulations.

The extensive use of finishing shops for furniture coating and the finishing of
cabinets by installers complicates the estimation of wood coating emissions because it
reduces the data available and increases the uncertainty in what and how coatings are
applied. This subject is discussed further in Chapter 8.
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5.3 Potential Impacts of Regulation

The wood manufacturing industry in California is regulated by federal, state, and
local Air Quality Management District (AQMD) emission rules. In the more
industrialized AQMDs of California, the local district rules are the most strict, and are
therefore the driving force behind regulatory driven changes in the industry. The intended
impacts of the air district rules on VOC emissions are explicit in the rules’ wording. The
impacts of federal regulations on industry practice and emissions is less clear.

The national emission standards for hazardous air pollutants (NESHAP) process
may have significant impacts on future VOC emissions in the wood furniture and fixture
coating category. The HAP rules directly and indirectly encourage the use of low VOC
coatings. The proposed "work practice standards" include the elimination of the use of
air spray guns in coating application except under special circumstances; one of which is
the use of coatings that emit less than 1.0 kg VOC per kg solids. For many
manufacturers, using low VOC coatings that allow them to retain their investment in
application equipment will be the preferred way to meet this standard.

The formulation assessment plan (FAP) portion of the work practice standards
also encourages the use of low-VOC coatings. Under the proposed standard a facility
would be allowed to exceed baseline usage of VHAP if the increase resulted from "the
adoption of low VOC coatings, that is, coatings with a VOC content of no more than 1.0
Ib VOC/1b solids, as applied (the potential increase in HAP being deemed acceptable
because it is offset by a decrease in VOC)."

Other ways that the proposed HAP emission rules may reduce VOC emissions
are through requirements for HAP emission control devices (which would likely reduce
VOC emissions also) and standards for wash-off and cleaning operations that minimize
solvent evaporation and require that a log of the quantity and type of solvents used be
maintained. '

On 12 July, 1995, the EPA removed acetone from its list of VOCs because, due to
its low reactivity, it is not considered to be ozone producing in urban environments nor is
it ozone reducing in the upper atmosphere. The exemption of acetone allows it to replace
1,1,1-trichloroethane (TCA) as a solvent in wood coating formulations. (TCA is nota
significant photochemical smog precursor, but depletes stratospheric ozone.) Acetone
has now been exempted by the CARB and most of the AQMDs in California. The
exemption of acetone may trigger large-scale reformulation of the wood coatings used in
‘California. This would have a significant impact on emission estimates based on existing
coating formulations. Our report includes acetone in our VOC emission estimates, since
the MSDS's used for this study included acetone in their VOC estimates.

The applicability of acetone as a solvent in wood coatings in California is a matter
of debate within the wood coating industry. A brief telephone survey of major wood
coating manufacturers performed as part of this study yielded conflicting results. A
representative of one coating manufacturer indicated that acetone will not be a help to
them in their big market of the SCAQMD. Using acetone to make a workable coating still
has too much VOC for Rule 1136. This representative believed that acetone would not
find wide use in wood furniture coatings in California. Conversations with non-technical
representatives of two other coating manufacturers seemed to contradict the views of this
representative, feeling that acetone could become widely used in wood coatings in
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California, although they did not feel technically qualified to be certain and did not want
to make any official statements for their firms.

Frequent and substantial changes in federal and state regulations applying to wood
furniture and fixture manufacturing will likely result in rapid and continuous change in the
formulation of wood furniture coatings used in California. Changes in coating formulation
will make obsolete the emission factors developed in this study, and thereby increase
emission estimate uncertainty (which is not reflected in emission factor uncertainty
estimates). Emission factors must be updated to account for changes in coating
formulation. Unfortunately, there is no easy way to update the emission factor portion
of the estimation methodology. One possible way to update emission factors would be
to take regulated VOC content limits as upper bounds on VOC content. Assuming that
district regulated VOC content represents actual practice would not reflect coating
formulation in regions not covered by regulation. Because coating formulation is not well
correlated with any independent variables that can be easily measured, as coating
formulations change emission factors will have to be updated through a survey of
manufacturers or applicators.

5.4 Summary

The broad range of coatings and application processes in this source category
produces great variation in usage rates and coating emission factors, complicating the
process of estimating emissions. The widespread use of finishing contractors and sales of
unfinished furniture makes it more difficult to link emission rates and furniture
manufacturing rates because there are no good data on emissions from finishing
contractors. The volatile regulatory environment that controls practices in the wood
furniture industry in California also complicates the estimation of emissions by
stimulating rapid changes in coating formulations and application processes. The
estimation methodology that has been developed, as described in Chapter 6, where
possible, takes these complicating factors into account and otherwise minimizes their
impact on estimate accuracy.
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6
Emission Inventory Estimation and Update Method

6.1 Overview of Inventory Methods

The emission estimation methodology is based on the idea that furniture
manufacturing firms and wood furniture coatings can be divided in small groups of similar
firms, and through the survey process, standard profiles of the characteristics of these
groups can be developed. Given that valid statistical profiles can be formed, the emission
estimate is computed by multiplying three terms: the number of firms in a size and SIC
category as measured by the U.S. Department of Commerce; an estimate of coating usage
by firms in that firm category; and estimates of emissions factors for each coating
category. This type of estimator has the advantage that it uses a relatively small amount
of information and is flexible enough that it can be used to explore how changes in coating
use and formulation rules will affect emissions.

If coating formulations have not changed appreciably since emission factors were
estimated, updating this type of emission estimate is simply a matter of updating the:
business activity data in the estimator with the latest census figures. As regulation and
technological advancement induce changes in the formulations of wood furniture coatings,
the coating emission factors will also have to be updated.

Even though this type of emission estimator is conceptually simple, there are
many different ways it can be formulated. Calculating the estimate uncertainty, in
particular, involves many choices which affect the flexibility and accuracy of the
procedure. In this chapter, the formulation of the emission estimator is described and the
trade-offs inherent in this formulation are discussed. In this chapter categorization of
furniture manufacturing firms is described, then computation of the emission estimate and
associated estimate uncertainty are defined. The categorization of furniture and fixture
coatings is described in Chapter 3, and the development of the coating emission factors is
presented in Chapter 7.

6.2 Firm Categorization

The objective in categorizing furniture and fixture manufacturing firms for the
estimation process is to form groups of firms that use similar types and quantities of
wood coatings. There is a trade-off in choosing firm categories that is analogous to that
described in Chapter 3 with regard to choosing coating categories. A large number of
categories reduces the variance between firms within a category, but increases uncertainty
in the category profile because there will be less survey data available that applies to the
category. Thus the number of firm categories must be chosen to balance these two
sources of uncertainty.

In census data, firms are divided into categories by SIC code and number of
employees. The number of firms in any county, categorized by SIC code and firm size, is
available on an annual basis through the County Business Patterns report prepared as
part of the U.S. Census (Census 1993). The majority of wood furniture and fixture
manufacturing activity is described by seven different four-digit SIC (defined in Section
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2.1). In census data firms are divided within an SIC code by size such that there are seven
categories between one and five hundred employees. Thus, if the standard census
categorization were used, there would be forty-nine categories of wood furniture firms
with less than five hundred employees.

Although seventy firm categories does not seem so very many, consider that
according to census data there are approximately 1500 wood furniture firms in California.
If every firm in California was successfully surveyed, with 49 categories, there would be
only 30 firms per category, on average. Since survey response rates of 15% to 20% are
more common, there would more likely be on average, only 5 to 6 responding firms per
category. There would certainly be many categories that would not be represented at all
in the survey response. This choice of categories would increase estimate uncertainty
unnecessarily by dividing the sampled data too finely.

To reduce the number of categories, SIC codes were grouped according to the type
of product produced. The resulting four firm categories are defined in Table 6-1.

Table 6-1. Firm categories by SIC.
Firm Categog SICs included

Cabinets 2434 - Wood kitchen cabinets

2517 - Wood TV and radio cabinets
Upholstered Furniture 2512 - Upholstered household furniture
Furniture 2511 - Wood household furniture

2521 - Wood office furniture
Not-elsewhere-classified 2541 - Wood partitions and fixtures

2599 - Furniture and fixtures, n.e.c.

The use of four firm categories was expected to result in, on average, only 10 firms
per category, assuming a 20% response rate from 1500 firms. However, further
aggregation of firms by product was not judged to be practical because the industrial
practices of the firms in the four categories are often quite different, and further
aggregation would increase overall estimation uncertainty.

As discussed in Chapter 2, there are only a few very large furniture manufacturers
in these SIC groups, so there are categories that will likely have only one or two firms in
the entire population (and correspondingly, other categories will contain many more than
the average number of firms). The larger firms generally will report their emissions
directly because they will be permitted point sources and thus could be removed from
this area source estimation procedure. Since the categories of larger firms will be poorly
represented in the survey sample, they will contribute a large part of the estimate
uncertainty, and their elimination would improve estimation accuracy substantially.
Emissions from these large sources could be estimated from permit data and added back
into the area emissions to estimate total emissions. To provide consistency of reported
permit data, this issue should be considered further by CAPCOA. However, all size
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categories are included in the estimation procedure developed and applied in this report,
except as noted.

6.2.1 Disaggregating Census Data

Firms classified under SIC 2599, “Furniture and fixtures, not-elsewhere-classified”
will include many that do not manufacture any wood furniture. This category includes a
wide variety of firms that manufacture metal, glass, and plastic furniture, and items such
as “bean-bag” chairs, mirrors, and picture frames. Including these firms in the data for
number of wood furniture firms would bias the emission estimate, and so the number of
firms within the 2599 SIC must be disaggregated into those that do, and do not,
manufacture wood furniture.

The data needed to disaggregate this category are available from the applicator
survey. Many firms from SIC 2599 were surveyed and responded as to whether they
manufactured wood fumiture or not. The survey data indicate that 23.1 percent of firms
within SIC 2599 manufacture wood furniture. That is, the probability that a firm
randomly selected from the population of SIC 2599 firms manufactures wood furniture is
0.231.

Assuming that whether or not a firm in a size category of SIC 2599 manufactures
wood furniture is random and independent, then the total number of firms in that size
category that manufacture wood furniture has a binomial distribution. The probability
that the number of such firms, 7, is less than some number M, is given by

P(Y < M)= ,ﬁg(:}’k (- p)" | (6.1)

where # is the total number of firms in the SIC 2599 size category, and p is the
probability that any firm in SIC 2599 manufactures wood furniture (= 0.231). For any
desired confidence level, this equation can be solved in reverse to determine the maximum
number of firms within a size category that manufacture wood furniture.

For example, the 1993 County Business Pattern data for Los Angeles County
indicate that there were 26 firms in SIC 2599 with between 1 and 4 employees. Using a
90% confidence level, solving Equation 6.1 backward we find that 10 or fewer firms in
this category are expected to manufacture wood furniture. Thus using the figure of 10
firms gives a known confidence level and a conservative estimate. (Simple application of
the 23.1% proportion would have indicated that 6 firms manufacture wood furniture.)

6.3 Firm Coating Usage - Activity Estimation

The type and amount of coatings that firms in a given firm category can be
expected to use, that is, a “coating use activity profile”, is determined from the data
gathered through the applicator survey. The coating usage data from the survey of wood
furniture manufacturing firms were grouped according by firm category and average usage
in each coating category computed. For the purposes of emission estimation, the coating
use averages are taken to be representative of usage by individual firms in the firm
categories.
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Only some of the air districts in California have rules that apply to wood furniture
coatings and coating application. Coating usage in those districts that have rules is
expected to reflect the constraints of the local rules (usually coating VOC content limits).
Thus, firm coating usage will vary by district, whereas the estimation method developed
here is based on statewide average use patterns. We have attempted to gather information
from firms in districts throughout the state so that such an average will be representative.
Districts with larger numbers of firms in the wood furniture industry should be more
highly represented in our random sample. Thus average usage by firm category should
produce an accurate statewide estimate, but may bias estimates for individual districts if
local rules and/or usage vary significantly from the average.

For reasons discussed in Chapter 4, the number of firms that replied to the
applicator survey was small. The impact of a small sample size is increased emission
estimate uncertainty. In this study great effort was made to gather as much data as
possible, including reminder letters and re-survey using a shorter survey and a more
forceful request for response. Despite these efforts, the number of useful responses was
still relatively small. One additional way to increase the sample size is to include data
from other sources. One such source that is compatible with the estimation methodology
is a survey performed by the Sacramento Metro Air Quality Management District
(SMAQMD) during 1994.

The SMAQMD survey included usable results from 40 applicators. The only
required data not gathered in the SMAQMD survey process was firm size. Each firm
included in the SMAQMD survey data was contacted by telephone to determine firm
size. These data were then included in the coating usage database. The disadvantage of
using these data is that they are all from one district and therefore may bias the statewide
sample toward the usage of the Sacramento Metropolitan district. However, without
these data the Sacramento region is statistically underrepresented in our sample, because
firms in this area, having just been through a local survey process, were largely unwilling
. to respond to our survey. In addition, since the usage in Sacramento does not appear to
be significantly different from that of the other districts, risk of regional bias is
compensated by the improved estimation accuracy achieved through increasing the
sample size.

6.3.1 Coating Usage Uncertainty

Coating usage uncertainty is estimated by assuming that coating usage data are
normally distributed within each category, and truncated at zero usage. If normally
distributed, the uncertainty of the average coating usage can be estimated using a ¢
distribution. Use of the ¢ distribution, requires that the level of significance of the
statistical test be specified (e.g., the probability that the mean is within the uncertainty
bounds is 90%). With the level of significance specified, the uncertainty bounds can be
generated directly from the ¢ distribution. The level of significance has a direct influence
on the size of the uncertainty bounds. If a lower level of significance is acceptable, the
uncertainty bounds will be narrower.

The assumption that coating usage is normally distributed is not immediately
obvious. Clearly, coating usage cannot be a negative number, as would be possible if
coating usage were normally distributed. Other distributions, such as the log-normal, are
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non-negative, but have other shortcomings. (The log-normal distribution, though non-
negative, has a very long positive tail.)

The truncated normal distribution is justified because it is the “maximum entropy”
distribution for cases when the available information is the expected value and the
variance of a variable that can take on values between some minimum and maximum
values (Tribus 1969). The maximum entropy distribution is the statistical distribution
form that maximizes use of the available information. Thus, because the information
about coating usage that is available from the survey process is the mean and variance, and
coating usage cannot be negative, the best statistical distribution to describe the data is the
truncated normal.

Dividing coatings into “low-VOC” and “high-VOC?” categories reduces the
variation in coating VOC content, but it increases the variance in coating usage estimates.
Usage of coatings categorized by application naturally exhibits large variation because in
any coating category (e.g., solvent-based stain) a number of firms will use none while
others will use a great deal. For example, a firm that uses large amounts of low-VOC stain
is not likely to use significant amounts of high-VOC stain, and vice-versa. Therefore, the
data will naturally exhibit large variation in usage, particularly among the large firms. This
characteristic is inevitable and properly reflects coating usage.

6.4 Computation of Emission Estimates

As described above, emission estimates are calculated by multiplying three terms:
the number of firms in a size and SIC category as measured by the U.S. Department of
Commerce; an estimate of coating usage by firms in that firm category; and estimates of
emissions factors for each coating category. In this study these calculations are

performed using Microsoft EXCEL® spreadsheets. Development of the emission factors
is described in Chapter 7. In this section the organization of the emission estimator
spreadsheets is described.

The emission estimation calculations are contained in two spreadsheet workbooks.
The first, labeled “USAGE”, contains the firm activity estimates and the emission factor
estimates. The second, labeled “ESTIMATOR?”, contains the census data and emission
estimates. The ESTIMATOR workbook is used to perform the actual emission estimate
calculations. The estimator computes emissions for one county at a time. The county is
specified by the user as an input.

The USAGE workbook contains two spreadsheets: “Firm Usage” and “Emission
Factors”. These sheets contain the survey data organized by firm and coating category.
The computed mean usage and mean emission factors are stored in named arrays. For
example, the mean usage of all coatings by firms in the Cabinet Firms, with 1 to 4 four
employee size category are stored in one array named “CAM”. The use of array names
and calculations allows the emission estimate formulas to address entire categories at
once, and simplifies the spreadsheet organization. For example, the emissions in each
coating category from cabinet firms with 1 to 4 employees is the result of one array
equation in which the number of such firms in the county is multiplied by the arrays of
mean coating usage (CAM) and emission factors (EFALL).
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The ESTIMATOR workbook contains five modules: “Module 1” contains
various visual basic utilities written to automate estimation tasks; “CBP 1993” contains
1993 County Business Pattern census data; “Census Data” contains the extracted census
data for the county to be analyzed; “Emissions Estimate” contains un-reduced emission
estimate results; and “Output” contains the reduced and summarized emission estimate
output.

To compute the emission estimate for a given county, the user selects the county
from a list on the “Census Data” sheet and the outputs appear on the “Output” sheet.
Outputs include mean emissions and uncertainty bounds for each firm and coating
category, as well as totals for SIC groups, coating categories, and total emissions for the
county.

6.5 Propagation of Estimation Uncertainty

An important part of any estimation process is evaluation of the uncertainty
associated with the estimate. The uncertainty associated with estimates of air pollution
emissions should be taken into consideration in the use of these estimates for regional air
quality management studies and actions.

There are a great many uncertainties in emissions estimation. In this study, the
uncertainty measure that is calculated and reported is the standard 90 percent confidence
interval for the mean of the output being reported. This measure reflects the uncertainty
contained in the probability density function for the uncertain output. In this case, that
uncertainty reflects only the variability of the coating use and emission factor sample
data. There are a great many other sources of uncertainty that are not quantified, some of
which are discussed in this report. A few of the unquantified sources of uncertainty are:
sampling errors such as bias in survey responses, errors in correctly identifying the size,
location and product type of responding firms; errors due to small sample sizes; and error
in assuming that the probability density functions of coating usage and emission factors
can be taken to have a truncated normal form.

In this report, calculation of the uncertainty associated with the individual
components of this estimation process (i.e., the emission factors and coating usage
estimates) is described where the component computations are presented. When these -
components are combined in forming the emission estimate, these component
uncertainties must also be combined to produce an estimate of intermediate and final
emission estimates. Uncertainty is propagated through the estimation process by
application of the error propagation equation. In this section the error propagation
equation is derived and its use demonstrated.

The general form of an estimator of the value of a variable x which is a ﬁ,mctlon of
two (or more) measured variables, ¥ and v is given by

X=f(@v,..) - (6.2)

The uncertainty of the resulting value of X can be approximated though a Taylor
series expansion as

39



s s ax)2 z[ax)z 2(8xj(3x)
Gx=o-”(:9-t7 +0, > + +20‘"ﬁ > + (6.3)

Where a2 is the variance of X, and 2, is the covariance between the variables uand v.

Equation (6.3) is known as the error propagation equatior (Bevington 1992).

The first two terms in Equation (6.3) are averages of squares of deviations
weighted by the squares of the partial derivatives, and may be thought of as the averages
of the squares of the deviations in X produced by the uncertainties in & and in V,
respectively. In general, these terms dominate the uncertainties. If there are additional
variables besides ¢ and v in the function determining X, their contributions to the variance
of x will have similar terms.

The third term in Equation (6.3) is the average of the cross terms involving
products of deviations in U and v weighted by the product of the partial derivatives. If
the variation in the measured quantities of ¢ and v are uncorrelated, then on average, we
expect to find equal distributions of positive and negative values for this term, and the
term should vanish in the limit of a large number of random observations. In this study,
this expectation is realized since the fluctuations in observations of coating usage and
coating VOC content are uncorrelated. In this case, Equation (6.3) reduces to

o} =02(§£]2 +0? (ijz + e (6.4)
x = u au v av *

with similar terms for additional variables. It is this form of the error equation that is
used in this study to propagate the uncertainties. For example, when the emission
estimate is formed as the product of the (deterministic) number of firms, the firm coating
usage, and the coating emission factors, we have the product of three terms, one
deterministic and two stochastic. This calculation can be represented as

X = auv (6.5)

The partial derivatives of each variable are functions of the other variable,

o ok
(gu—) =av [EJ =au (6.6)

and the standard deviation of x becomes
o, = (avau )+ (auov )+ 2auvo,, (6.7)
which can be expressed more symmetrically as

g, _O, +6“2 +2 O (6.8
xr T ut W uv -8)

Assuming that the covariance terms are zero, the variance is
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Equation (6.9) is used to propagate uncertainty from the components of the
emission estimate into the product. Similarly, by simple application of Equation (6.4),
the variance of the sum of uncertain variables can be shown to be sum of the squares of
the component standard deviations. Therefore, the uncertainty of the emission estimates
computed as the sum of emissions by category can be computed as the square root of the
sum of the squares of the component estimate uncertainties.

There is uncertainty associated with all data, but not all uncertainty can be
quantified. The County Business Pattern data that provides the number of firms in each
firm category has no associated uncertainty estimate. Census officials and documents
acknowledge that there is uncertainty in these data, but cannot estimate its magnitude.
During the course of this investigation we have heard of wood furniture manufacturing
and coating firms that operate without business licenses or permits. Such firms would
not appear in census business pattern data. Census data may also not include firms that
list as their primary SIC some category other than those we have included, but may still
coat wood furniture. For example, several prisons manufacture and coat furniture, yet
would probably not appear in census data under any of the logical SIC categories.
Addressing these sources of error are beyond the scope of this study. Because the vast
majority of emissions are expected to be from firms that are included in census data, the
error in the emission estimates (and uncertainty estimates) introduced by firms not
captured in census data is expected to be small compared to the overall level of emissions.

6.6 Update method

Updating the emission estimate to reflect conditions at some future time is a
matter of updating the three types of data that make up the estimate: the number of firms
in a size and SIC category; the estimate of coating usage by firms in the firm categories;
and estimates of emissions factors for each coating category. The number of firms can be
updated annually from census data. Coating usage should not change significantly in the
short term, although new regulations may shift some usage from high- to low-VOC
formulations. Coating emission factors however, will probably change significantly in the
near future because of the phasing-in of existing regulation and promulgation of new
regulation. There is no practical and statistically sound way to update the emission
factors other than to re-survey wood furniture coating users, or to convince coating
manufacturers to reveal sales and emission factor data. Therefore, the method of updating
the emission estimate is to: 1) update the firm numbers annually using census data, 2)
monitor the change in coating emission factors (perhaps through activity and emissions
reported by permitted sources), and 3) then update emission factors and coating usage
through a survey process when necessary.

The process of updating the number of furniture and fixture firms has been
partially automated through EXCEL macros that are stored in the “Module 1”” module of
the ESTIMATOR workbook. The first step in the firm number update procedure is to
retrieve the census data. The number of firms in any county, categorized by SIC code and
firm size, is available on an annual basis through the County Business Patterns report
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prepared as part of the U.S. Census (Census 1993). These data are available in both
paper and CD ROM format. In this study, data were retrieved from CD-ROM using the
data management program resident on the census CD entitled EXTRACT. Through a
simple menu process the EXTRACT program allows the user to extract only the firm
size data for the selected SICs and for all counties to a text file readable by most
spreadsheets.

Data are read into the EXCEL spreadsheet “CBP 1993”. If a county contains no
firms in one of the SICs selected, the County Business Pattern data will have no entry for
that county/SIC combination. The estimation procedure requires that the database
contain zero values in these data locations, and so the census firm data must be
reformatted slightly. An EXCEL macro called “Fillin” has been written to search through
County Business Pattern data and fill in any missing SIC data with zeros. The County
Business Pattern data as extracted by the EXTRACT program should be organized by
county with the firm size category data in columns across the spreadsheet and the
County/SIC groups in rows. The “Fillin” macro will check that the SIC codes appear in
the expected numerical sequence. If an SIC is missing, “Fillin” will add it with
corresponding zero values in the firm number categories across the spreadsheet. To run
“Fillin” the user selects from the SIC column to the right across all rows and all columns
and then executes the “Fillin” macro.

When the zero value firm number data have been added, the census data are sorted
by SIC. The result is a block of data organized by SIC with the firm size category data in
columns across the spreadsheet and SIC/County groups in rows with an entry in the SIC
groups for each county (see current data in “CBP 1993” for example).

The final step in the update process is to label each block of SIC data so that it
can be located by the emission estimation code. This is done by using the EXCEL cell
naming ability. The naming convention currently used is “SIC” followed by the SIC
number, such that the block of data including all firm number data in SIC 2511 and
associated county codes would be “SIC2511”.

6.7 Summary

The “bottom-up” estimation methodology described in this chapter is
conceptually simple and easy to apply, and allows uncertainty in emissions estimates to
be quantified. Because the "estimate and update" method uses independent business
.activity data from the U.S. Census, it automatically incorporates changes in business
cycles, industry shifts, and the movement of firms. The method should not be affected
by changes in coating usage because the amount of coating needed to finish a given type of
furniture will remain relatively constant unless use of highly efficient application
equipment becomes widespread. The factors to which the estimation methodology is
most sensitive are emission factors (discussed in Chapter 7) and the availability of survey
data. Although sensitivity to emission factor accuracy has been reduced by dividing each
category into “high-VOC” and “low-VOC” subcategories, as coatings are reformulated,
the emission factors will need to be updated. The most critical factor in this (or any)
estimation method is the availability of a sufficient quantity of accurate data. The
validity of this method relies on the fact that enough accurate coating usage data can be
collected from firms so that representative usage profiles can be developed.

42



7

Emission Factor Development

7.1 Introduction

Emission factors are estimates of the amount of pollutant emitted from the use of
a given quantity of coating. In this study, emission factors represent the volatile organic
compounds (VOC) resulting from evaporation of organic solvents in coatings used during
wood furniture finishing (application and curing). Emission factors are calculated for each
coating category (coating categorization is described in Chapter 3), and for all wood
furniture coatings as a group. The coating category emission factors are combined with
coating usage to form estimates of VOC emissions by coating and firm category during the
"bottom-up" estimation process described in Chapter 6. The emission factor for the
group of all wood furniture coatings is combined with total wood coating usage in
California to estimate total VOC emissions during the "top-down" estimation process, as
described in Chapter 9.

7.2 Emission Factor Development

Emission factors are calculated for each coating category as an average of coating
VOC content weighted by coating usage. In this way, more widely used coatings in a
category have relatively larger influence on the predicted average emissions factor for that
category. The usage rates used to form the weightings are those reported by furniture
manufacturers in the applicators’ survey.

_ Emission factor uncertainty is estimated in the same way that uncertainty was
estimated for coating usage. It is assumed that VOC content of the coatings is distributed
normally within each firm category, and truncated at zero. If normally distributed, the
uncertainty of the average emission content can be estimated directly from the #
distribution.

Emission factor estimates and variability for each coating category are presented in
Table 7-1. In Table 7-2, emission factors are compared with those generated by the
Sacramento Metropolitan Air Quality District (SMAQMD) for a slightly different set of
coating categories. The SMAQMD emission factors were generated in an ad hoc manner
from a sample of Material Safety Data Sheets (MSDSs) acquired by district personnel.
The SMAQMD does not currently have specific wood coating rules, so wood coating
VOC content might be expected to be higher than the California state average. The most
noticeable difference between these sets of emission factors are in the low-VOC coatings.
The SMAQMD emission factors for water-based coatings is uniformly 3.0 1b/gal., a
conservative estimate.
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Table 7-1. VOC Emission factor estimates and corresponding variability.

Emission Factors

High-VOC Low-VOC
Coating Weighted  95% Weighted  95%
Category Average Confidence Average Confidence

(lbg/gal) Bounds (lbs/gal) Bounds

Topcoat 5.40 +0.22 1.39 +0.32
Filler 3.06 +2.32 1.55 +1.04
Stains 5.53 +0.26 0.71 +0.41
Colored 5.35 +0.55 0.23 +0.72
Sealer 5.60 +0.15 1.68 +041
Washcoat 5.08 + 0.64 1.63 + 1.80
Enamel 4.50 +1.18 1.72 +1.01
Other 4.51 1 0.43 0.57 +1.84
Solvent 6.57 +0.18 N/A N/A

Emission factors are presented in terms of pounds of VOC per pounds of solids in

Table 7-1a. Emission factors in Table 7-1a were converted from pounds of VOC per
~ gallon to pounds per pound of solids (the second column of Table 7-1a) based on

standard density assumptions (880 g/1 for solvent and 1200 g/l for solids). This
"theoretical" VOC content was then multiplied by a correction factor (the third column)
to yield the corrected emission factor (the fourth column). (Rounding is used to maintain
the appropriate number of significant figures in the fourth column.} This conversion
process and the correction factors were developed by the South Coast Air Quality
Management District (SCAQMD 1996¢). The SCAQMD computed the correction -
factors from actual and theoretical VOC's based on MSDS's supplied by coating
formulators for several coating categories.

44



Table 7-1a. VOC Emission factor conversion to 1b/lb

Emission Factor Corrected Emission
Coating Category Based on Standard Correction Factor (1b/1b)
Densities (1b/1b) Factor (rounded)

High-VOC:

Topcoat 2.04 1.16 237
Filler 0.52 0.68 0.36
Stains 2.24 1.01 2.25
Colored 1.97 0.89 1.75
Sealer ' 2.36 1.25 2.94
Washcoat 1.65 1.00 1.65
Enamel 1.16 1.00 1.16
Other 1.17 1.00 1.17
Low-VOC:

Topecoat 0.17 1.06 0.18
Filler 0.20 0.56 0.11
Stains 0.08 0.87 0.07
Colored 0.02 0.77 0.02
Sealer 022 1.10 0.24
Washcoat 0.21 1.00 0.21
Enamel 0.22 1.00 0.22
Other 0.06 1.00 : 0.06

An emission factor that represents average emissions for all wood furniture and
fixture coatings is needed in the “top-down” emission estimation methodology which is
based on total consumption of wood furniture coatings. The emission factor for all wood
furniture coatings was calculated as a weighted average of all coating VOC content data.
That is, the "all category" emission factor is computed in the same manner as those for
individual categories, but all coatings are grouped in one large category. The single wood
furniture emission factor was estimated to be 3.97 1b/gal. The ARB has as recently as
1985 used an emission factor for this category emission source (CES) of 3.21 lb/gal. This
emission factor was computed from a 1977 survey of coating applicators performed by
the Stationary Source Division, ARB (ARB 1977).

45



Table 7-2. Comparison of estimated VOC emission factors and those used by the
SMAQMD.

SMAQMD Emission Factors (Ib/gal.) Emission Factor Means

(lb/gal)
Coating Solvent- Water- Coating High- Low-
Category based based Category vOC VOC
Clear Topcoat 5.8 3.0 Topcoat 54 1.39
Filler 42 3.0 Filler 3.06 1.55
High solid 6.7 3.0 Stains 5.53 0.71
stain
Low solid stain 6.7 3.0
Mold seal 6.3 3.0
Multi-colored 5.7 3.0 Colored 5.35 0.23
Pigmented 5.8 3.0 .
Sealer 5.7 3.0 Sealer 5.60 1.68
Washcoat 6.2 3.0 Washcoat 5.08 1.63
Toner 6.2 3.0
Varnish 43 3.0
Enamel 4.50 1.72
Other 4.51 0.57
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8

1993 Wood Furniture Coating Emission Inventory

8.1 Introduction

This chapter presents a summary results of the estimate of emissions from wood
furniture and fixture coating operations in California during 1993. This estimate is the
result of application of the estimation procedure described in Chapter 6 using the 1993
County Business Pattern firm number data and the emission factors described in Chapter
7. This chapter also contains details of how the estimation was performed and a
comparison of results with emission estimates made by some of the local air districts for
the same period.

8.2 Estimating Emissions of Large Firms

As described in several places in this report, coating firm categories are chosen
such that a balance is struck between variation in coating operations within the firm
categories and the sample size in each category. The advantage of dividing furniture
manufacturing firms into groups that have similar business practices is that reduced
variation within the groups will reduce overall estimation uncertainty. The disadvantage
is that smaller sample size tends to increase the estimate uncertainty. Where the latter
effect is most pronounced is in the large firm categories. Typically, there are very few
large firms so the uncertainty of a statistical emission estimate in these categories is
naturally high, and division of the small sample into smaller groups only increases
uncertainty. Because the categories of large firms have high emission rates and high
uncertainty, a large portion of the overall emission estimate uncertainty results from these
emission category estimates, even though they do not represent nearly as large a fraction
of total emissions. )

One way to reduce the uncertainty introduced by large firms is to remove them
from the area emission estimate procedure. As described in Chapter 4, the large firms are
typically permitted sources and as such are required to report their emissions
individually. Therefore, these emissions could be added to area emission estimates to
obtain total emission estimates with much lower levels of uncertainty. However, the
objective of this study is to estimate total emissions, so the large firm emissions are
addressed in a different way.

The approach taken to estimating emissions of large firms for which sufficient
emissions data were not available is to extrapolate from the emissicns of smaller firms in
the same SIC groups. For example, the 1993 County Business Pattern data indicate that
there were sixteen “cabinet” firms operating in the three employee size groups: 50-99,
100-249, and 250-499. Only one of these firms responded to the two survey efforts
carried-out in this study. The per-firm emissions of firms in the 50-99 size group were
taken to be twice the mean emissions of cabinet firms with 20-50 employees (for which
good data were gathered through the survey process). Uncertainty bounds were also
scaled by a factor of two. Similarly, the mean and variance of emissions of firms with
100-249 and 250-499 employees were taken to be, respectively, four and eight times the
mean and variance of the emissions of cabinet firms with 20-50 employees. The other
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categories for which emissions were extrapolated are the “not-elsewhere-classified”
groups with 100-249 and 250-499 employees. The number of firms in each category for
which emissions were extrapolated are presented in Table 8-1.

Table 8-1. Number of firms in categories for which emissions were extrapolated
from categories of smaller firms.

Firm Category Number of Firms
Cabinet 50 - 99 9
Cabinet 100-249 6
Cabinet 250-499 1
N.E.C. 100-249 11
N.E.C. 250-500 1

8.3 Emission Inventory Results By Region

The “bottom-up” emission inventory results presented in this report are for the
calendar year 1993. Emissions were estimated for this period because the 1993 County
Business Pattern (CBP) data was the most recent available at the time this work was
performed. Generally, the CBP reports are available two to three years after the period
covered. It was expected that while this work was being performed the 1994 CBP data
would become available. Thus, based on the assumption that 1994 emissions would be
estimated, the “top-down” emission estimate was performed for 1994 and comparable
1994 emission estimates were gathered from the districts. Unfortunately, the 1994 CBP
data were not yet available when this work was completed. Therefore, the district and
“top down” emission estimates presented in this report are for 1994 and the “bottom up”
estimates are of emissions during 1993.

In Table 8-2, estimated VOC emissions from the industrial coating of wood
furniture and fixtures during 1993 are tabulated for each county in California. The upper
and lower bound estimates appearing in Tables in this chapter represent the 90%
confidence interval for estimated emissions, as described in Chapter 6. Above and below
each limit lie an estimated 5% of the probability of each estimate. Counties in which the
census identified no wood furniture or fixture firms have "zero" emissions. As described
in Chapter 6, there is no uncertainty associated with such estimates of zero emissions
because there is no uncertainty estimate available for the County Business Pattern data of
the census.
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Table 8-2. 1993 Wood furniture coating VOC emission estimates by county.

County Estimated Mean - 950, + 952,
Emissions (Ibs/yr) Lower Bound Upper Bound
(Ibs/yr) (Ibs/yr}

Alameda 201,206 37,199 67,137
Alpine 0 0 0
Amador 2,562 928 985
Butte 65,097 15,967 22,355
Calaveras 0 0 0
Colusa 0 0 0
Contra Costa 57,400 9,256 13,303
Del Norte 813 386 655
El Dorado 13,694 3,299 3,440
Fresno 143,338 41,092 67,785
Glenn 1,761 651 775
Humboldt 28,899 8,597 16,161
Imperial 18,928 15,392 30,746
Inyo 0 0 0
Kem 20,851 8,294 16,026
Kings 18,596 6,624 6,626
Lake 3,390 1,020 1,125
Lassen 578 299 311
Los Angeles 3,281,112 452,660 1,177,200
Madera 2,783 975 1,451
Marin 15,574 4,240 4,426
Mariposa 813 386 ' 655
Mendocino 19,476 6,632 6,637
Merced . 31,251 7,155 7,550
Modoc 0 0 0
Mono 0 0 0
Monterey 26,483 15,581 30,944
Napa 24,630 15,459 30,871
Nevada 11,146 2,694 2,761
Orange 1,021,648 176,819 723,147
Placer 26,165 15,498 30,848
Plumas 0 0 0
Riverside 301,256 48,191 65,816
Sacramento 264,358 61,404 92.056
San Benito 1,116 407 695
San Bernardino 603,423 101,437 125,147
San Diego 527,074 95,077 131,889
San Francisco 173,833 29,029 34,365
San Joaquin 160,087 37,884 55,714
San Luis Obispo 43,267 16,227 31,856
San Maieo 86,376 31,712 62,643
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County Estimated Mean - 959, + 950/
Emissions (Ibs’yr)  y ower Bound Upper Bound
(Ibs/yr) (Ibs/yr)
Santa Barbara 28,806 8,673 16,156
Santa Clara 321,492 60,228 92,955
Santa Cruz 43,672 14,135 20,016
Shasta 24,391 15,468 30,898
Sierra 0 0 0
Siskiyou 0 0 0
Solano 49,728 23,714 47,167
Sonoma 124,988 34,381 63,994
Stanislaus 146,131 35,615 46,723
Sutter 14,391 3,487 4,056
Tehama 9,464 7,696 15,373
Trinity 578 299 311
Tulare 37,058 7,648 8,341
Tuolumne 12,402 7,763 15,498
Ventura 308,091 116,845 699,513
Yolo 7,841 1,931 3,998
Yuba 2,377 1,173 2,681
TOTAL 8,330,397 539,287 1,576,955

In Table 8-2, variation in the emission estimate uncertainties reflects the different
mixtures of firms that operate in each county. Because emission estimate uncertainty
reflects the uncertainties of the component estimates (i.e., firm coating usage, emission
factors), counties that contain firms with less certain usage estimates will have more
uncertainty in their estimated emissions. For example, there are two large furniture firms
(250 to 500 employees, a size category with high usage uncertainty) in Ventura County
and relatively few smaller firms. The estimated upper limit on emissions in Ventura
County is approximately three times the estimated mean emissions. In contrast, Kings
County has more small firms for which coating usage certainty is relatively high. The
estimated upper limit on emissions in King County is less than one and a half times the
estimated mean.

In Table 8-3, the estimated VOC emissions from the industrial coating of wood
furniture and fixtures during 1993 are tabulated for each air quality management district in
California. From Table 8-3 it is clear that emissions are concentrated in a few districts.
From just the four districts with rules applying to wood furniture and fixture coating
(South Coast, Ventura, San Diego, and Bay Area), an estimated eighty-four percent of
emissions are released. If two additional districts, that do not have rules applying to this
category of emission source (San Joaquin Valley Unified and Sacramento Metropolitan)
are included, this group is responsible for approximately ninety-four percent of all
emissions from this source. Where an air district included only parts of a county, that
county's emissions were split based on emission estimate splits used for that county by
the CARB in the past. Statewide emission estimate 95% upper and lower bounds differ
slightly between Tables 8-2 and 8-3 due to rounding in the county splits and their
propagation through the error estimation equations.
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Table 8-3. 1993 Wood furniture coating VOC emission estimates by air quality
management district.

Air Districts Estimated Mean - 0504, + 959,
Emissions (Ibs/yr) Lower Bound Upper Bound
(Ibs/yr) (Ibs/yr)
Great Basin Unified 0 0 0
Lake County 3,390 1,020 1,125
El Dorado 13,694 3,299 3,440
Placer 26,165 15,498 30,848
Amador 2,562 928 985
Calaveras 0 0 0
Mariposa 813 386 655
Northemn Sierra 11,146 2,694 2,761
Tuolumne 12,402 7,763 15,498
North Coast Unified 30,291 8,611 16,178
Mendocino - 19,476 6,632 6,637
North Sonoma 19,998 5,501 10,239
Monterey Bay Unified 71,271 21,041 36,860
Lassen - 578 299 31
Modoc 0 0 0
Shasta 24,391 15,468 30,898
Siskiyou 0 0 0
South Coast 5,116,926 495,905 1,387,223
San Luis Obispo 43,267 16,227 31,856
Santa Barbara 28,806 8,673 16,156
Ventura 308,091 116,845 699,513
San Diego 527,074 95,077 131,889
Imperial 18,928 15,392 30,746
Kem 2,919 1,161 2,244
Mojave Desert 90,513 15,216 18,772
Bay Area 1,021,802 91,301 153,225
San Joaquin Valley Unified 557,177 67,806 101,215
Butte 65,097 15,967 22,355
Colusa 0 0 0
Glenn 1,761 651 775
Sacramento Metropolitan 264,358 61,404 92,056
Yolo Solano 21,267 6,688 13,348
Feather River 16,768 3,679 4,862
Tehama 9,464 7.696 15,373
TOTAL 8,330,397 536,331 1,575,041
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In Table 8-4, 1994 emissions as estimated by district personnel are compared to
the 1993 “bottom-up” emission estimates of this study (as presented in Table §-3). In
Table 8-4 emission estimate uncertainty is presented as an upper and lower limit on
emissions rather than “plus and minus” bounds as in other tables in this chapter, still
indicating the 90% confidence interval.

The estimate by the Sacramento Metropolitan Air Quality Management District
(SMAQMD) is the result of a survey by the district during 1994. The emission estimate
utilizes usage data from the survey and the emission factors shown in the first column of
Table 7-2. As shown in Table 7-2, the emission factors used by the SMAQMD are
signiﬁcantly larger than those developed in this study. As a result, the SMAQMD
estimate is also higher than the mean emissions estimated in this study, and even sllghtly
higher than the 90% confidence upper bound.

The emission estimated by the San Diego AQMD is based on 113 permitted
facility sources. Permits are required in the San Diego AQMD for firms using more than
500 gallons per year. Although the San Diego estimate does not include area sources, the
district estimate is still slightly larger than our estimated mean, but well within the upper
and lower estimate limits.

The Ventura district emission estimate is based on 1991 permits and an
extrapolation from previous ARB emission estimates. The extrapolation procedure is
based on 1983 ARB estimates “grown” by computing a coating use per dollar of sales in
1991 and then calculating 1994 coating use from 1994 sales dollars obtained from Dun and
Bradstreet. This estimate includes both area and permitted stationary sources. Note that
although the Ventura estimate is much larger than our mean emission estimate, it is well
within our large estimate uncertainty bounds. The uncertainty of our estimate for
Ventura is very large because there are two very large (250-499 employees) wood
furniture manufacturers located in this district. As previously discussed, the uncertainty
associated with the largest firms is large because of the small amount of usage data
available for such firms.

Table 8-4. Comparison of 1993 wood furniture coating VOC emission estimates
and 1994 emission estimates made by air quality management districts.

District 1994 District 1993 Estimated 95% 95%

Emission Mean Emissions Lower Bound Upper Bound

Estimate (Ibs/yr) (lbs/yr) (Ibs/yr) (Ibs/yr)
Sacramento 374,442 264,358 202,954 356,414
San Diego 574,000 527,074 431,997 658,963
Ventura 822,000 308,091 191,246 1,007,604

Although the emissions estimates in Table 8-4 represent different years and a
small number of districts, it is still possible to make some useful comparisons since
emissions should not have changed dramatically over a one year period. The 1993
emission estimates are consistently lower than these three 1994 district estimates. This
trend may reflect the influence of several factors (or may not be significant at all). First,
this trend may indicate that districts, which typically use crude estimation techniques,
tend to make conservative estimates in order not to underestimate emissions.
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Alternatively, our estimation technique which relies on applicators’ self-reported coating
usage may underestimate emissions. However, the comparisons reported in Table 8-4 are
too few to draw any conclusions regarding the accuracy of our estimates or those of the
districts.

In Table 8-5 the emissions estimates are further aggregated into air basins. Again,
estimated emissions in basins in which no fixture and furniture firms are reported are zero
and estimate uncertainty is reported as “plus and minus” bounds around the estimated
mean.

Table 8-5. 1993 Wood furniture coating VOC emission estimates by air basin.

Air Basins Estimated Mean - 959, + 9594
Emissions (ibs/yr) Lower Bound Upper Bound

(lbs/yr) (Ibs/yr)
Great Basin Valleys 0 0 0
Lake County 3,390 1,020 1,125
Lake Tahoe 6,077 1,491 2,408
Mountain Counties 39,251 8,753 16,320
North Coast 69,765 12,182 20,263
North Central Coast 71,271 21,041 36,860
Northeast Plateau 578 299 311
South Coast 5,014,826 490,815 1,376,607
South Central Coast 380,164 118,285 700,424
San Diego 527,074 95,077 131,889
South East Desert 214,461 24,761 40,871
San Francisco 1,021,802 91,301 153,225
San Joaquin Valley 557,177 67,806 101,215
Sacramento Valley 424,301 124,105 204,653
TOTAL 8,330,397 536,331 1,575,041

8.4 Emission Inventory Results By Coating Category

Because the emission estimation methodology uses estimates of average coating
usage and coating factors, it can also produce estimates of usage by coating category and
emissions by coating category. These figures may be useful in forecasting HAP releases,
planning regulation, and allocating technology development resources.

In Table 8-6 the estimated mean usage by coating category is presented with
uncertainty bounds for mean usage. Statewide annual usage is presented for each coating
subcategory and the coating category in total. The “Low-VOC” subcategory is composed
mostly of water-based coatings but not exclusively so. Similarly, the “High-VOC”
subcategory coatings are likely all solvent-based, but we have not verified that this is
strictly true.

The clear and semi-clear top-coat category is by far the most used coating group,
at over seven hundred thousand gallons per year. This is more than twice the second
most used category, sealers, of which three hundred and forty four thousand gallons are
used annually. The third most commonly used coating category is stains, which are used
at a rate of two hundred and thirty thousand gallons per year.
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Table 8-6. 1993 Wood furniture coating usage estimates by coating category.

Coating Category  Coating sub- Estimated - 959, + 950/,
category MeanVUsage Lower Bound Upper Bound

(galyr) (Ibs/yr) (Ibs/yr)
Top Coat High-VOC 597,880 65,370 134,639
Low-VOC 105,384 29,524 57,042
Category Total 703,264 71,728 146,224
Wash Coat High-vOC 86,168 36,546 76,873
Low-VOC 67 41 119
Category Total 86,234 36,546 76,873
Filler High-vOC 37,206 21,443 87,824
Low-VOC 1,703 917 1,615
Category Total 38,909 21,463 87,839
Stains High-VOC 157,976 31,708 113,936
Low-VOC 72,419 26,656 55,494
Category Total 230,394 41,422 126,732
Enamels High-vOC 2,488 891 1,617
Low-VOC 69 29 50
Category Total 2,557 892 1,618
Colored High-vOC 68,475 22,517 91,919
Low-VOC 3,587 1,028 2,228
Category Total 72,062 22,540 91,946
Sealers High-vOC . 320,028 46,061 104,010
Low-VOC 23,712 5,043 9,899
Category Total 343,740 46,336 104,480
Other High-VOC 63,793 11,162 106,486
Low-VOC 7,033 2,250 4,847
Category Total 70,827 11,386 106,596
Solvent 127,885 13,323 107,910
TOTAL 1,675,874 107,796 305,692

In Table 8-7 the estimated emissions by coating category are presented.
Comparing Table 8-6 and Table 8-7 the impact of low-VOC coatings can be seen plainly.
Although low-VOC stains make-up thirty-one percent of stain usage, they contribute
only about six percent of the category’s VOC emissions. Similarly, low-VOC topcoats
represent fifteen percent of topcoat usage, but make-up less than five percent of the
category emissions. Low-VOC coatings, by definition, are expected to have low
emissions, and the significant impact of low-VOC coatings is clear. However, the
estimated use of low-VOC coatings is still much lower than that of higher VOC coatings.
Overall low-VOC coatings are estimated to have made-up fourteen percent of wood
furniture and fixture coatings used in California during 1993 (solvents not included in total
coating usage).
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Table 8-7. 1993 Wood furniture coating VOC emission estimates by coating

category.
Coating Category  Coating Sub-  Estimated Mean - 959, + 959,
category E"llt',silons Lower Bound Upper Bound
(Ibs/yr) (ibs/yr) (Ibs/yr)
Top Coat High-vOC 3,263,052 354,099 729,428
Low-vOC 146,365 41,045 79,613
Category Total 3,409,417 356,470 733,759
Wash Coat High-vOC 471,997 187,297 395,336
Low-VOC 109 67 208
Category Total 472,106 187,297 395,336
Filler High-vOC 113,921 65,658 271,412
Low-VOC 2,633 1,418 2,594
Category Total . 116,555 65,673 271,425
Stains High-VOC 874,932 175,430 630,061
Low-VOC 51,365 18,907 40,871
Category Total 926,297 176,446 631,385
Enamels High-VOC 11,482 4,015 7,365
Low-VOC 119 49 91
Category Total 11,601 4,015 7,365
Colored High-VOC 366,963 120,443 491,824
Low-VOC 1,299 415 1,608
Category Total 368,261 120,443 491,827
Sealers High-VOC 1,779,110 255,827 577,283
Low-VOC 39,915 8,490 16,789
Category Total 1,819,026 255,968 577,527
Other High-vOC 287,682 50,445 480,236
Low-VOC ’ 4,042 1,293 5,000
Category Total 291,724 50,462 480,262
Solvent 915412 103,171 716,686

8.5 [Emission Inventory Results by Firm Size

Most air district rules are structured such that firms that use small amounts of
coating face less stringent reporting and use requirements. For instance, a typical district
rule might apply only to applicators that use more than 50 gallons of coatings per year,
and applicators that use more than 500 gallons per year would be required to obtain an
emission permit and keep detailed coating use records. Part of the rationalization behind
exempting small users from such rules is that they produce a small fraction of the total
emissions, although other issues, such as equity, financial burden and implementation
may be more significant. Because wood coating rule requirements are typically tied to
coating use it is useful to know how what fraction of total emissions are produced by the
different size categories of firms.

In Table 8-8, total estimated emissions by firm size category are presented. The
firm size category that, as a group, produces the largest fraction of the total emissions
from wood furniture and fixture coating is firms with from 10 to 19 employees. Such
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firms produce approximately twenty-five percent of emissions. The next largest emitting
size categories are firms with twenty to forty-nine and fifty to ninety-nine employees,
with twenty-two and nineteen percent of emissions respectively. The smallest firms
contribute a relatively small fraction of the total emissions, even though there are a large
number of such firms.

The cumulative emissions for a firm category and all larger firm categories as a
percentage of total emissions are presented in the sixth column of Table 8-8. We estimate
that firms with ten or more employees emit ninety-one percent of the VOCs in this
industry. Firms with five or more employees account for ninety-five percent of
emissions. Thus rules that apply to all firms having more than five employees would
impact ninety-five percent of total VOC emission from the coating of wood furniture and
fixtures. The coating usage by firms in these size categories, based on coating usage
estimates derived from survey data, are presented in Table 8-9.

Table 8-8. Wood furniture coating VOC emission estimates by firm size category.

Firm Size Estimated - 959, + 95% Category Cumulative
Cuiegor - Tolal B0 e Bound Upper Bouna EmISions 5 Emisions 1o
centage 0
(employees) (Ibs/yr) (Ibs/yr) (Ibs/yr) Total Total
Emissions Emissions*
1-4 412,338 42,360 44,649 5% 100%
5-9 354,763 40,889 90,574 4% 95%
10-19 2,114,858 273,627 443,150 25% 91%
20-49 1,822,192 157,675 162,569 22% 65%
50-99 1,643,079 299,289 346,186 20% 44%
100 - 249 1,052,132 200,398 232,499 13% 24%
250 - 499 931,037 240,619 1,442,178 : 11% 11%

- *May not sum from category emissions due to rounding.

Table 8-9. Wood furniture coating usage by firm size category.

Firm Size Category Estimated Coating

(employees) Usage (gal/yr)
1-4 0-115
5-9 100 - 450

10-19 400 - 2,200

20-49 500 - 3,400

50-99 1,100 - 6,700
100 - 249 2,100 - 13,500
250 - 499 4,000 - 26,000

8.6 Modified Estimation Using District Data on Large Firms

Where local permit or compliance data are available for large firms, it might be best
to estimate emissions from larger firms using these more specific and non-statistical data
and estimate emissions for smaller firms by the statistical means described in this report.
Tables 8-10, 8-11, and 8-12 are included to facilitate such calculations. These tables
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provide the same information as Tables 8-2, 8-3, and 8-5, respectively, although excluding
firms larger than 50 employees.

If the uncertainty associated with large firm emissions can be eliminated (e.g.,
through the use of district permitting and compliance data), the range of emissions
uncertainty is dramatically reduced statewide and for the larger counties and air districts.
Statewide, eliminating uncertainty associated with large firms reduces the range of the
90% confidence interval from 2.11 million lbs/yr to 0.80 million lbs/year. While these
large firms are responsible for roughly 44% of emissions, they are responsible for 62% of
the uncertainty, as represented by the 90% confidence interval range statewide.

Most of the reduction in uncertainty applies to the Los Angeles, Orange, and
Ventura counties. For Los Angeles county, large firms represent approximately 48% of
emissions. However eliminating uncertainty from large firm emissions reduced the range
of the 90% confidence interval from 1.63 million pound/year to 0.65 million pounds/year
(a 60% reduction). For Orange and Ventura counties, the reduction in the confidence
interval range is 75% and 98% respectively. For most counties, air districts, and air
basins, the reductions in uncertainty from better estimating emissions from large firms are
far more modest to nil.

Implementing this mixed approach to emissions estimation will require more
complete and accessible data for large firms in the largest air districts. However, there
may be insufficient reason to undergo such improvements for districts with relatively few
large wood coating firms.
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Table 8-10. 1993 Wood furniture coating VOC emission estimates by county.
Firms with more than fifty employees excluded.

County Estimated Mean - 950, + 959,
‘Emissions (Ibs/yr) Lower Bound Upper Bound
(lbs/yr) (Ibs/yr)

Alameda 158,032 34,587 65,438
Alpine 0 0 0
Amador 2,562 928 98s
Butte 40,066 10,675 17,772
Calaveras 0 0 0
Colusa 0 0 0
Contra Costa 57,400 9,256 13,303
Del Norte 813 386 655
El Dorado 13,694 3,299 3,440
Fresno 137,542 40,947 67,418
Glenn 1,761 651 775
Humboldt 28,899 8,597 16,161
Imperial 18,928 15,392 30,746
Inyo ¢ 0 0
Kem 20,851 8,294 16,026
Kings 18,596 6,624 6,626
Lake 3,390 1,020 1,125
Lassen 578 299 311
Los Angeles 1,693,604 269,721 381,448
Madera 2,783 975 1,451
Marin 15,574 4,240 4,426
Mariposa 813 386 655
Mendocino 19,476 6,632 6,637
Merced 31,251 7,155 7,550
Modoc ‘ 0 0 0
Mono » 0 0 0
Monterey 26,483 15,581 30,944
Napa 24,630 15,459 30,871
Nevada 11,146 2,694 2,761
Orange 437,430 82,079 139,271
Placer 26,165 15,498 30,848
Plumas o 0 0
Riverside 124,458 27,773 49,377
Sacramento 210,913 56,077 87,504
San Benito 1,116 407 695
San Bemardino 290,887 58,694 90,220
San Diego 324,164 62,604 104,306
San Francisco 104,123 22,333 27,413
San Joaquin 60,673 24 335 47,092
San Luis Obispo 37,471 15,855 31,068
San Mateo 86,190 31,711 62,643
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County Estimated Mean - 980, + 959,
Emissions (Ibs/yr) | ower Bound Upper Bound
(lbs/yr) (Ibs/yr)
Santa Barbara 28,806 8,673 16,156
Santa Clara 208,608 52,165 86,808
Santa Cruz 24,437 8,411 16,320
Shasta 24,391 15,468 30,898
Sierra 0 0 0
Siskiyou 0 0 0
Solano 43,932 23,461 46,639
Sonoma 119,192 34,206 63,605
Stanislaus 92,686 25,350 36,956
Sutter 14,391 3,487 4,056
Tehama 9,464 7,696 15,373
Trinity 578 299 311
Tulare 37,058 7,648 8,341
Tuolumne 12,402 7,763 15,498
Ventura 45,523 8,200 10,499
Yolo 7,841 1,931 3,998
Yuba 2,377 1,173 2,681
TOTAL 4,704,150 321,247 482,709
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Table 8-11. 1993 Wood furniture coating VOC emission estimates by air quality
management district. Firms with more than fifty employees excluded.

Air Districts Estimated Mean - 959, + 959,
Emissions (Ibs/yr) | ,wer Bound Upper Bound

(Ibs/yr) (lbs/yr)

Great Basin Unified 0 0 0
Lake County 3,390 1,020 1,125
El Dorado 13,694 3,299 3,440
Placer 26163 15498 30848
Amador 2,562 928 985
Calaveras 0 0 0]
Mariposa 813 386 655
Northern Sierra 11,146 2,694 2,761
Tuolumne 12,402 7,763 15,498
North Coast Unified 30,291 8,611 16,178
Mendocino 19,476 6,632 6,637
North Sonoma 19,071 5,473 10,177
Monterey Bay Unified 52,036 17,711 34,991
Lassen 578 299 311
Modoc 0 0 0
Shasta 24,391 15,468 30,898
Siskiyou 0 0 0
South Coast 2,502,746 287,657 416,194
San Luis Obispo 37,471 15,855 31,068
Santa Barbara 28,806 8,673 16,156
Ventura 45,523 8,200 10,499
San Diego 324,164 62,604 104,306
Imperial 18,928 15,392 30,746
Kem 2,919 1,161 2,244
Mojave Desert 43,633 8,804 13,533
Bay Area - 786,749 82,966 147,162
San Joaquin Valley Unified ‘ 398,521 55,829 92,148
Butte 40,066 10,675 17,772
Colusa 0 0 0
Glenn 1,761 651 775
Sacramento Metropolitan 210,913 56,077 87,504
Yolo Solano 19,702 6,622 13,212
Feather River 16,768 3,679 4,862
Tehama 9,464 7,696 15,373
TOTAL 4,704,150 319,019 478,462
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Table 8-12. 1993 Wood furniture coating VOC emission estimates by air basin.
Firms with more than fifty employees excluded.

Air Basins Estimated Mean - 958, + 950/,
Emissions (Ibs/yr) Lower Bound Upper Bound

(Ibs/yr) (Ibs/yr)

Great Basin Valleys 0 0 0
Lake County 3,390 1,020 1,125
Lake Tahoe 6,077 1,491 2,408
Mountain Counties 39,251 8,753 16,320
North Coast 68,838 12,169 20,232
North Central Coast 52,036 17,711 34,991
Northeast Plateau 578 299 311
South Coast 2,457,184 284,578 411,497
South Central Coast 111,800 19,846 36,558
San Diego 324,164 62,604 104,306
South East Desert 111,042 19,075 35,735
San Francisco 786,749 82,966 147,162
San Joaquin Valley 398,521 55,829 92,148
Sacramento Valley 344,259 113,421 195,384
TOTAL 4,704,150 319,019 478,462

8.7 Discussion

The accuracy of the estimates summarized in Tables 8-2 through 8-7 is affected
by several external factors. Two of these, the lack of an estimate of census data
uncertainty and the difficulty of estimating emission of the largest furniture manufacturing
firms, are discussed elsewhere in this chapter. Where local data are available to provide
better estimates of emissions from large firms (with more than 50 employees), Tables 8-
10 and 8-11 can be used to significantly narrow emission estimate uncertainty.

An additional source of uncertainty is use of finishing contractors. The extensive
use of finishing shops for furniture coating and the finishing of cabinets by installers
complicates the estimation of wood coating emissions because it reduces the data available
and increases the uncertainty in what and how coatings are applied. It would seem that
data from finishing contractors could be used in the estimation procedure, but these data
are not useful in this effort for two reasons. First, if coating usage is estimated based on
an estimate of furniture production, this would include coatings applied by finishers.
Data from finishing shops would "double count” the coating usage based on furniture
manufacture. There is no way in census or business data to separate the firms that
perform their own coating from those that utilize finishers. Second, the data from
finishers would be highly uncertain. In this study six finishing firms were contacted to
determine if it would be useful to survey finishing firms. Generally, finishers were found
to perform finishing of many different types of products and to keep records of coating
usage but not the type of product finished. Finishers were unable (or unwilling) to
determine from their records application rates of specific coatings for just wood products.

Further discussion of the sources of estimation error and recommendations for
improving estimate accuracy are presented in Chapter 10.
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9

Top-Down Emission Estimates

9.1 Introduction

When estimating and forecasting, it is desirable to have as many independent
estimates as possible. Agreement between independent estimates increases confidence in
using any individual estimate or some type of mean of available estimates. Even
estimates that are known to be biased are useful for corroborating "better” estimates if
they have the expected relationship to the more accurate estimate.

In this study, the primary estimation procedure is based on wood coating usage as
measured by a survey of individual applicators. This is commonly termed a "bottom-up”
approach to estimating emissions because it aggregates estimates of emissions from a great
many categories to produce an estimate of total emissions. One type of independent
estimate of emissions from the coating of wood furniture would be an estimate based on
the sales of wood coatings in California. An estimate based on production or sales of
coatings is termed a "top-down" approach because it estimates total emissions (based on
total usage) and produces estimates of emissions by business and coating category by
disaggregating the total emissions estimate.

A top-down estimate based on total wood coating usage or sales in California is
difficult because sales data are competition sensitive and proprictary. Over thirty-five
manufacturers, distributors, and trade organizations were contacted during this study in
an effort to collect information on sales by category of wood coatings in California. No
usable sales data could be obtained. The best alternative estimation approach is to
estimate wood coating use in California as a fraction of total U.S: consumption. This
method is approximately equivalent to the currently used method for assessing emissions
from this source category (ARB 1990; ARB 1982). In the following section, the top-
down estimation method used in this study is described and compared to the area source
emission estimate method developed and used by the ARB.

9.2 Method of Approach

The emission estimates of volatile organic compounds (VOC) emissions are based
upon national production data from the 1994 Current Industrial Reports - Paint and Allied
Products (Census 1994) and emission factors developed during this study (see Chapter
6). A method of top-down estimation developed by the ARB uses emission factors
derived from results of 1976 and 1977 surveys of manufacturing industries and paint
manufacturers performed by the Stationary Source Division (SSD), Air Resources Board
(ARB 1982). The emission factor used by the ARB in 1982 and 1987 emission estimates
for this category of emission source (CES 66670) was 3210 Ibs/1000 gallons of coating.
Due to the implementation of various district and ARB rules (e.g., SCAQMD Rule 1136),
emission factors are expected to have changed significantly.

The amount of coatings used in the Wood Furniture & Fixtures Coatings source
category is based upon the national production data for 1994 (Census 1994). It is
assumed that the amount used is equal to the amount produced. California's use fraction
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of the Wood Furniture & Fixtures Coatings was estimated by multiplying national
production by the ratio of California employment in the wood furniture and fixture
related SICs to that of the nation.

It is a dangerous practice to predict wood furniture coating production based on
growth factors calculated from the change in production over the past year. Previous
ARB estimates of coating production have relied on this simple forecasting technique. As
can be seen from Figure 9-1, during the past ten years, projecting the previous year's
change in production forward to estimate the next year's production would have generated
very poor estimates in most years.

The distribution of coating consumption in California counties is assumed to be
the same as that obtained from the 1977 survey by the SSD, ARB.

Figure 9-1. U.S. Total Wood Furniture & Fixture Coatings shipped (1000 gal.)
(Census, 1994).
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ASSUMPTIONS

1. The national production data from the Bureau of the Census represent the amount
of wood furniture & fixture coatings consumed nationwide. Census Bureau
computation of apparent consumption of all Paint, Varnish, and Lacquer (product
codes 28511, 28512, and 28513) in 1991 showed that apparent consumption was
97 percent of the national production. Thus, this assumption is deemed
reasonable.
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The amounts of wood furniture & fixture coatings used in California can be
estimated from national production data and by the ratio of California
employment in wood furniture and fixture related SICs to that of the nation.
There is likely to be large error associated with this assumption, however, this is
the best available information and is an improvement on previous ARB practice of
using the ratio of California population to that of the entire U.S.

The 1994 distribution of wood furniture & fixture coatings usage and emissions to
the counties can be based on the distribution obtained from the 1977 ARB survey.
The alternative to this assumption is to use census data and distributional data
from the user survey performed during this study. There are valid arguments for
both distributions. The 1977 ARB data are used because it maintains some of the
independence of the top-down and bottom-up techniques.

SAMPLE CALCULATIONS

1.

9.3

Esti r Californi

Nationwide production of wood furniture & fixture coatings during 1994 equals
consumption.

1994 production = 35.86 million gallons .

(Number of gallons of wood furniture & fixture coatings) = (production) X (CA %
of total U.S. employment in wood furniture and fixture SICs)

= (35.86 million gal.) X (33,320/360,230) = 3.32 million gal.
Estimate Emissions for Alame un

Total emissions in tons/yr from the use of wood furniture & fixture coatings in
Alameda County is estimated as follows:

(1994 usage) X (% used in Alameda Co.) X (Emission Factor)
= (3.32 million gal.) X ( 5.05 %) X (3971 1bs/1000 gal.) X (1 tor/2000 1b)

=305.62 tons VOC emissions per year

Top-Down Emission Estimates
This section presents a summary of the results of the top-down estimate of

emissions from wood furniture and fixture coating operations in California during 1994.
This estimate is the result of application of the estimation procedure described in the
previous section for each county. This section also contains a comparison of the 1994
top-down emission estimate with the 1983 top-down estimate developed by the CARB
and with bottom-up emission estimates (as presented in Chapter 8).

Table 9-1 contains the results of the top-down emission estimate for 1994

organized by air basin. Note that several counties are split between air basins and so
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appear twice in the table. The second column of Table 9-1 contains the process rate in
thousands of gallons and totals to the 3.32 million gallons of coating assumed to be used
in California based on employment in wood furniture and fixture related SICs. The third
column contains estimated VOC emissions in tons per year.

Table 9-1. 1994 Wood furniture coating emission estimates based on coating
production by air basin. '

vocC
Air Process rate Emissions
Basin County (1000 gal.) (tons/year)
GBU Alpine 0.00 0.00
Inyo 0.00 0.00
Mono 0.00 0.00
LC Lake 0.00 0.00
LT El Dorado 0.72 1.43
Placer 0.31 0.62
MC Amador 1.93 3.84
Calaveras 0.55 1.09
El Dorado 1.61 3.20
Mariposa 0.00 0.00
Nevada 2.45 4.87
Placer : 0.50 1.00
Plumas 0.00 0.00
Sierra 0.00 0.00
Tuolumne 0.00 0.00
NC Del Norte 2.69 5.34
' Humboldt 16.51 32.81
Mendocino 10.51 20.89
Sonoma 3.68 7.31
Trinity 0.00 0.00
NCC Monterey 17.89 35.55
San Benito 3.07 6.10
Santa Cruz 17.93 35.62
NEP Lassen 0.00 0.00
Modoc 0.00 0.00
Siskiyou 4.60 9.15
SC Los Angeles 1558.41 3096.55
Orange 338.16 671.92
Riverside 32.62 64.83
San Bernardino 57.39 114.02
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Table 9-1 (completed)

vOoC
Air Process rate Emissions
Basin County (1000 gal.) (tons/year)
SCC San Luis Obispo 4.95 9.84
Santa Barbara 27.52 54.69
Ventura 37.50 74.51
SD San Diego 152.97 303.96
SED Imperial 3.45 6.86
Kem 2.42 4.80
Los Angeles 16.39 32.56
Riverside 9.80 19.48
San Bernardino 10.16 20.18
SF Alameda 167.49 332.81
Contra Costa 53.21 105.73
Marin 6.74 13.38
Napa 6.74 13.38
San Francisco 84.21 167.32
San Mateo 60.49 120.20
Santa Clara 363.32 721.91
Solano 7.49 14.88
Sonoma 19.46 38.66
SV Fresno 43.52 86.47
Kem 15.11 30.02
Kings 5.37 10.67
Madera 4.44 8.82
Merced 10.29 20.45
San Joaquin 9.11 18.10
Stanislaus ) 37.50 74.51
Tulare 17.26 34.30
SV Butte 4,92 9.77
Colusa 0.38 0.76
Glenn 1.70 3.38
Placer 3.58 7.12
Sacramento 33.93 67.42
Shasta 0.00 0.00
Solano 2.74 5.44
Sutter 3.89 7.73
Tehama 4.09 8.12
Yolo 10.59 21.04
Yuba 2.69 5.34
TOTAL 3316.92 6590.73
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9.4 Comparison of Top-Down and Bottom-Up Emission Estimates

In Table 9-2 the 1994 top-down emission estimate is compared with the 1983 top-
down estimate developed by the CARB and with 1993 bottom-up emission estimates (as
presented in Chapter 8.

As can be seen in Figure 9-1, national coating production increased 3.2 percent
between 1993 and 1994, from 34.747 million gallons to 35.893 million gallons.
Accordingly, in the “top down” emission methodology, if employment has not changed
significantly, emissions will also increase approximately 3.2 percent between 1993 and
1994. Therefore, with this anticipated 3.2 percent increase in annual emissions in mind,
1993 “bottom up” emission estimates can be compared with 1994 “top down” estimates.

Table 9-2. Comparison of top-down and bottom-up VOC emission estimates.

County 1983 Top-Down 1994 Top-Down 1993 Bottom-Up - 989, + 95¢4,

Emissions Emissions Emissions Estimate

Estimate Estimate (tons/yr) ;::j:l lI;J (f’ J) ::;

(tons/yr.) (tons/yr.) (Ibs/yr) (Ibs/yr)
Alameda 305.62 332.81 100.60 18.60 33.57
Alpine ’ 0.00 0.00 0.00 0.00 0.00
Amador 353 3.84 1.28 0.46 0.49
Butte 8.97 9.77 32.55 7.98 11.18
Calaveras 1.00 1.09 0.00 0.00 0.00
Colusa 0.70 0.76 0.00 0.00 0.00
Contra Costa 97.09 105.73 28.70 4.63 6.65
Del Norte 4.90 5.34 0.41 0.19 . 033
El Dorado 4.25 4.63 6.85 1.65 1.72
Fresno 79.41 86.47 71.67 20.55 33.89
Glenn 3.10 3.38 0.88 0.33 0.39
Humboldt 30.13 32.81 14.45 4.30 8.08
Imperial 6.30 6.86 9.46 7.70 15.37
Inyo 0.00 0.00 0.00 0.00 0.00
Kemn 31.98 - 34.82 10.43 4.15 8.01
Kings 9.80 10.67 9.30 3.31 3.31
Lake 0.00 0.00 1.70 0.51 0.56
Lassen 0.00 0.00 0.29 0.15 0.16
Los Angeles 2873.51 3129.11 1640.56 226.33 588.60
Madera 8.10 8.82 1.39 0.49 0.73
Marin 12.29 13.38 7.19 2.12 2.21
Mariposa 0.00 0.00 0.41 0.19 0.33
Mendocino 19.18 20.89 9.74 3.32 132
Merced 18.78 20.45 15.63 3.58 3.77
Modoc 0.00 0.00 0.00 0.00 0.00
Mono 0.00 0.00 0.00 0.00 ©0.00
Monterey 32.65 35.55 13.24 7.79 15.47
Napa 12.29 13.38 12.31 7.73 15.44
Nevada 4.47 4.87 5.57 1.35 1.38
Orange 617.03 671.92 510.82 88.41 361.57
Placer 1.49 8.74 13.08 ‘ 7.75 15.42
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County 1983 Top-Down 1994 Top-down 1993 Bottom-Up - 959, + 959,

Emissions Emissions Emissions Estimate

Estimate Estimate (tons/yr) ];..(())uw:; 113) (f lf :5

(tons/yr.) (tons/yr.) (1bs/yn) (Ibsiyr)
Plumas 0.00 0.00 0.00 0.00 0.00
Riverside 77.42 84.31 150.63 24.10 3291
Sacramento 61.91 6742 132.18 30.70 46.03
San Benito 5.60 6.10 0.56 0.20 0.35
San Bernardino 123.24 134.20 301.71 50.72 62.57
San Diego 279.13 303.96 263.54 47.54 65.94
San Francisco 153.65 167.32 86.92 14.51 17.18
San Joaquin 16.62 18.10 80.04 18.94 27.86
San Luis Obispo 9.04 9.84 21.63 8.11 15.93
San Mateo 110.38 120.20 43.19 15.86 31.32
Santa Barbara 50.22 54.69 14.40 4.34 8.08
Santa Clara 662.94 72191 160.75 30.11 46.48
Santa Cruz 32.71 35.62 21.84 7.07 10.01
Shasta 0.00 0.00 12.20 7.73 15.45
Sierra 0.00 0.00 0.00 0.00 0.00
Siskiyou 8.40 9.15 0.00 0.00 0.00
Solano 18.66 20.32 24.86 11.86 23.58
Sonoma 42.21 45.96 62.49 17.19 32.00
Stanislaus 68.42 74.51 73.07 17.81 23.36
Sutter 7.10 7.73 7.20 1.74 2.03
Tehama 7.46 8.12 4.73 3.85 7.69
Trinity 0.00 0.00 0.29 0.15 0.16
Tulare 31.50 34.30 18.53 3.82 4.17
Tuolumne 0.00 0.00 6.20 3.88 7.75
Ventura 68.42 74.51 154.05 58.42 349.76
Yolo 19.32 21.04 3.92 0.97 2.00
Yuba 4.90 5.34 1.19 0.59 1.34

TOTAL 6045.82 6590.73 4165.20 269.64 788.48

9.5 Discussion

From Table 9-2 it can be seen that the top-down estimate of 1994 emissions is
only 9 percent greater than the 1983 top-down estimate. Although the methodologies of
the two top-down estimates are not identical this is a small increase over a decade.
(Previous CARB study estimated a 54.2 percent increase in VOC emission in CES 66670
between 1979 and 1983 [CARB 1990].) There are two differences between the 1983 and
1994 top-down estimation methodologies. The 1994 top-down estimate is based on
employment in wood furniture related SICs in California as opposed to California
population. The 1994 California population is 12 percent of the U.S. total, while
California employment in these SICs is 9.25 percent. The other difference is use of the
1994 emission factor estimate which is 23.8 percent higher than that used in 1983. Itis
unclear why the 1994 emission factor should be higher than that used in 1983. Significant
increases in the use of low-VOC coatings over this period should have lowered the
emission factor. It is possible that the 1983 emission factor was adjusted to account for
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coatings that are produced but not applied, however this type of adjustment would be
more appropriately made to the estimate of coating use.

It is interesting to note that if the 1983 emission factor is used in the 1994 top-
down estimation methodology with the 1994 SIC employment data there would be an
apparent decrease in emissions of 11.9 percent from 6,046 tons to 5,324 tons over the
decade from 1983 to 1994.

Another interesting comparison is of the 1994 top-down estimate in column three
of Table 9-2 with 1993 bottom-up estimate in columns four through six. The total 1993
emissions estimated through the bottom-up methodology is 36.8 percent less than the
top-down estimate. The bottom-up estimate is even 22 percent less than the top-down
estimate of 5,324 tons per year computed using 1994 production data and the 1983
emission factor, The difference in 1993 and 1994 emission estimates is much greater than
could be expected due to annual variation in usage.

There are several possible explanations for this discrepancy. The top-down
estimation method is based on several very rough approximations. It assumes that all
coatings that are manufactured in the U.S. are sold and used. In fact, there is certainly
some “shrinkage” due to coatings that are never used and waste portions that are disposed
as waste and thus may not result in emissions. The top-down estimation methodology
also assumes that California total coating usage is proportional the California fraction of
total U.S. employees in the wood furniture and fixture related SICs. It is possible that
because of strict district rules, California firms have invested in more efficient application
equipment than firms in other states, and that California firms on average use less coating
material per employee.

The bottom-up estimate is also subject to many possible biases that have been
discussed elsewhere in this report. Perhaps the most insidious of these is that
respondents to the survey may tend to be those applicators that are most progressive in
their use of efficient application technologies and low-VOC coatings and are thus anxious
to describe their efforts. Respondents may also be motivated to under-report their usage
knowing that the data they provide may be used in formulating regulation for their
industry. ,

Although the top-down and bottom-up emission estimation methodologies are
different and there is significant disagreement between the estimated emission levels,
comparisons of gross trends should be valid. Columns 2 and 4 of Table 9-2 represent the
distribution of estimated emissions among counties in 1983 and 1993 respectively. The
distribution of emissions in California appears to have changed between 1983 and 1993.
Although there are exceptions, and trends are obscured by the differences in total
emission levels, there appears to have been a shift of emissions out of the more highly
regulated districts into non-regulated districts. This trend has been observed in other
studies of California air emissions as well (Henderson 1996). In Table 9-2, it appears that
emissions levels are significantly reduced in counties located in air districts with wood
furniture rules such as Alameda, San Francisco, Santa Clara, San Mateo, Los Angeles, and
Orange counties. However, San Bernardino and Ventura county are exceptions to this
trend. Counties that have seen increases in emissions (despite the apparent reduction in
total emissions) include Butte, Sacramento, San Joaquin, and San Luis Obispo.
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The available data are not sufficient to be confident that apparent shifts in
emissions are valid, much less to substantiate any cause and effect relationships. Trends
in emission growth tend to follow general population growth trends, and so may not
reflect the impact of regulation. In addition, most wood furniture rules have only been
phased-in during the early 1990s, so changes in emission geography since 1983 may
reflect the influence of many different factors, and trends in emission location may have
changed direction several times during this period.
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10

Conclusions

This report describes updated methods for estimating VOC emissions from the
application of coatings in the wood furniture and fixtures industry. Specific results
presented include:

1. VOC estimates of the amount of coatings used in the industrial surface coating of
wood furniture and fixtures;

2. emission factors for each coating application category;

3. “top down” and “bottom up” estimates of emissions by region and coating category
for 1994 and 1993 respectively;

4, estimated uncertainty for coating use, emission factors, and emission estimates; and

5. amethod of updating the industrial coating of wood furniture and fixtures emission
inventory using census data.

While performing this study a great deal of useful information about the wood
furniture and fixture manufacturing industry has been collected. An attempt has been
made to incorporate such “auxiliary” information into this report where appropriate. In
this chapter, general conclusions and recommendations formulated during the project are
presented.

10.1 Structure of Industry

Characteristics of this industry make estimating emissions particularly difficult.
A significant proportion of furniture and fixture manufacturers use finishing contractors
rather than perform finishing themselves. The extensive use of finishing shops for
furniture coating and the finishing of cabinets by installers complicates the estimation of
wood coating emissions because it reduces the data available and increases the uncertainty
and variability in what and how coatings are applied.

Furniture manufacturers claim to be frustrated by reporting requirements and
frequent changes in rules that have required them to make repeated changes in equipment
and procedures. We found manufacturers to be suspicious of and uncooperative in the
survey process.

The district rules that apply to the wood furniture and fixture industry have
indeed been changing rapidly in recent years. While this study was underway, the South
Coast District made significant revisions to its Rule 1136 twice and most districts have
exempted acetone from their lists of reportable VOCs. The rapidly changing regulatory
environment, and associated changes in industry, complicate the emission estimation
problem. Practices in this industry have been changing very rapidly and emission levels
are therefore moving targets that are difficult to estimate accurately.

10.2 Estimation Methodology

The emission estimation method developed in this study attempts to develop
standard coating use profiles of firms in the wood furniture and fixture industry. Given
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that valid statistical profiles can be formed, the emission estimate is computed by
multiplying three terms: the number of firms in a category (as measured by census data);
the estimate of coating usage per firm in each firm size category; and estimates of
emission factors for each coating category. This type of estimator has the advantage that
it uses a relatively small amount of information and is flexible enough that it can be used
to explore how changes in coating use and formulation rules will affect emissions.

The primary weakness of the estimation methodology is that it depends on
accurate survey data from a statistically valid sample of firms. This program involved an
intense survey procedure aimed at wood furniture and fixture manufacturers. Despite
these efforts, only the minimum amount of coating information needed for valid emission
estimates could be obtained.

As discussed in Chapter 8, the uncertainty in estimates for the largest-emission
counties can be reduced dramatically if local district permit and compliance data can be
used to substitute for less certain statistical estimates for large firms. Statewide, firms
with fifty or more employees contribute an estimated 44% of emissions, but account for
62% of the uncertainty in statewide emissions for this industry.

Updating the bottom up emission estimate requires updating the number of firms
in business and the estimates of coating usage and emission factors. If coating
formulations have not changed appreciably since emission factors were estimated,
updating the emission estimate is simply a matter of updating the business activity data
in the estimator with the latest census figures. As regulation and technology induce
changes in the formulations of wood furniture coatings, the coating emission factors will
have to be updated. Local air district permit and compliance data might have uses here as
well.

10.3 Emission Estimates

Estimates of VOC emissions from the industrial coating of wood furniture and
- fixtures are presented in this report. Estimates are organized and presented in several
ways to facilitate different uses of the data. Emission estimates are presented grouped by
county, air district and air basin, as well as by coating category and firm category.

Emissions are shown to be concentrated in a small number of air districts. Four
districts that have rules regulating wood furniture coating, account for an estimated
eighty-four percent of emissions (South Coast, Ventura, San Diego, and Bay Area). If
two additional districts that do not have rules applying to this category of emission are
included (San Joaquin Valley Unified and Sacramento Metropolitan), this group is
responsible for approximately ninety-four percent of all emissions from this category.

Although there are many small furniture and cabinet manufacturers in California,
the majority of emissions are the product of the medium size firms. Firms with 10 to 19
employees are estimated to produce twenty-five percent of all emissions in this source
category. Cumulatively, all firms with ten or more employees emit ninety-one percent of
the VOCs in this industry. Firms with five or more employees account for ninety-five
percent of emissions.

The use of low-VOC coatings is having a significant impact on emissions, but such
coatings are still not used widely. For example, although low-VOC stains make-up
thirty-one percent of stain usage, they contribute only about six percent of the category’s
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VOC emissions. Similarly, low-VOC topcoats represent fifteen percent of topcoat usage,
but make-up less than five percent of the category emissions. Overall low-VOC coatings
are estimated to have made-up fourteen percent of wood furniture and fixture coatings
used in California during 1993.

Comparison of the “bottom-up” estimation methodology with air district
estimates and a “top-down” estimate based on coating production indicate that the
“bottom-up” estimates are reasonable, within about 60% of the "bottom-up" estimate
statewide, although estimates can vary considerably by county. Estimate uncertainty is
large because of limited information, particularly about the small number of large firms.
Each method of estimation has its own biases and it is difficult to draw any conclusions
about which method produces the most accurate estimates. However, the bottom-up
estimates should behave the most consistently, since they can be more directly tied to
local business activity and regulations.

Comparison of 1993 emission estimates with 1983 estimates performed by the
ARB indicate that there have been substantial changes in the geographic distribution of
emissions over this period. There appears to be a trend for emissions to increase more
slowly in more highly developed and regulated regions and increase in the less developed
and less regulated regions. This trend is probably the result of many different social .
forces including the influence of regulation on emission rates, the natural pattern of
development in the State, as well as some actual transfer of emissions between regions
due to the migration of businesses.

10.4 Recommendations

There are several things that can be done to increase the value of this study and to
improve future emission inventories in this source category.

The “bottom-up” emission estimates should be updated with more recent County
Business Pattern data as they become available. These data should be available soon and
estimates can be updated using new business pattern data quickly and easily. Updated
emission estimates will clarify the comparisons between the “top down” and “bottom
up” estimates, as well as comparisons with district estimates.

Future emission estimates should be based on as much coating usage data as
possible. A relatively easy way to acquire more data, that was not possible during this
study, would be to standardize the reporting requirements of the districts so that data
collected through normal district rule enforcement would be available for statewide
analyses. Current district reporting requirements limit this type of estimation effort in
two ways. Applicators naturally feel that since they are reporting usage information to
the districts they should not have to spend additional time and money to provide these
data to another government agency, so data are difficult to collect though non-district
channels. However, the districts have different reporting periods, different coating
categories, and different reporting requirements, so data from different districts are
generally not compatible with each other. Most districts do not computerize data and
many do not even retain records after they have been spot-checked for compliance. Thus
the data and the effort that went into their production is lost. There appears to be
potential for improving both emission estimation procedures and other functions through
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the development and application of standardized data collection, storage, and retrieval
protocols, perhaps established by CAPCOA.

Another way to improve the accuracy of the “bottom up” estimation method is to
eliminate the categories of large firms from the estimation. The emissions of these firms
are reported through permit and compliance processes so their emissions are known.
Because there are few large firms, their coating use can not be accurately estimated
through a statistical process such as used in this study. Replacing estimates for the large
firms with local air district data would greatly decrease the overall emission estimate
uncertainty. This applies particularly to the largest-emission districts. This too would
require some refinement in local district data gathering, specifications, and accessibility.
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Appendix A
Initial Coatings Sample Analyses Performed During 1995




FOREWORD TO APPENDICES A & B

The following appendices, A and B, contain analyses of various wood coatings
requested by the Air Resources Board in conjunction with the data collection effort for the
emission estimation study, the main focus of this research project. The chemical analyses
were added as a separate task to the original project proposal. The UC Davis investigators
only collected samples that were intended to represent a range of coating types used in the
wood furniture and fixtures industry, based upon survey results. The analyses were
conducted by the Department of Chemistry at California Polytechnic State University, San
Luis Obispo (Cal Poly SLO) under the direction of Professor A. Censullo at the request of
the ARB, since at that time Professor Censullo was completing a study of analytical
methods for architectural coatings. The analyses were performed using methods described
in their report to the Air Resources Board: “Improvement of Speciation Profiles for
Architectural and Industrial Maintenance Coating Operations,” ARB Report for Contract
No. 93-319, June, 1996. The water-based coatings were analyzed by a direct injection
method that involved dilution with solvent, centrifugation to separate solids and followed
by injection of the centrifugate into the gas chromatograph/mass spectrometer (GC/MS).
The solvent-based samples were analyzed with a distillation method under reduced pressure
using a dioctyl phthalate and tetradecane dispersant of the sample followed by a liquid
nitrogen cold trap and analysis by direct injection of the trapped components into the
GC/MS.

Given the volatility of the industry in terms of reformulations to meet increasingly
stringent VOC content regulations, it seemed best to select a wide variety of products,
rather than a statistical sample. A statistical sample would have been difficult to determine
from the survey resuits and would likely have only transitory significance. A broader
reconnaissance was felt to be more useful at this time for determining the presence of
previously unidentified toxic components, one purpose for the GC/MS analyses. Those
coatings in Appendix A were initially sampled to represent widely used categories of
coatings and were collected from companies that actually produced wood furniture or
fixtures. Those coatings in Appendix B were drawn at the request of the ARB staff to
provide additional representation of coatings sold in the Southern California and Bay Area,
and were chosen to represent top-coats and stains from a variety of manufacturers that were
mentioned in the survey results. The purpose for obtaining additional representation from
the South Coast and San Francisco Bay area was because firms in those districts sell
coatings that are compliant with local air emission rules. Many other air districts do not
have such rules.

The speciation profiles that were determined for the various types of coatings
during this can be used for future improvements to photochemical modeling efforts (i.e. it
will be possible to take into consideration reactivity of specific components rather than
simply total VOC content). Another potential use of the profiles is for source
reconciliation. For example, ambient samples containing relatively high concentrations of
certain characteristic compounds such as high ketones, acetates and/or butoxy alcohol
proportions or unique "signature” compounds, e.g., glycols in the profiles might be related
to wood coatings. Nevertheless, because of the presence of other sources of these types of
compounds in the ambient air, and the differing reactivity of some components, successful
source apportionment may not be possible.

Appendix A lists the GC/MS results for 22 coating samples analyzed during 1995,
and Appendix B lists the GC/MS results of 15 additional coating samples analyzed during
years 1996-7. In Appendix A and B, only generic information regarding the sample and
the detailed speciation profiles are provided. The coatings in Appendix A were collected
“as applied,” however, it turned out that in no case was the “as sold” coating diluted.



Therefore, the analyses are representative of the manufactured product and do not require
correction for dilution for inventory purposes. The coatings analyzed in the second sample
collection effort represent “as sold” coatings from districts having low VOC coating
requirements, i.e., the SCAQMD and the BAAQMD. The corresponding GC/MS results
from each sample are reported in Tables A1 through A22 and Tables B1 through B15,
respectively.

It should be noted that glycerol (glycerin, B.P. 290 °C) was noted by the Cal Poly
analysts to be present in some water-based coatings. Although technically not a VOC and
unlikely to be determined completely as a VOC by ASTM Method 2369, glycerol exerts a
small vapor pressure at room temperatures and will eventually volatilize if unreacted. In
comparing the VOC content of the coating reported by the manufacturers, it was evident
that glycerol was not being counted as contributing to the VOC content of the coating. The
sum of the VOC components determined by GC/MS analyses, excluding glycerol, summed
quite closely to the reported VOC content. Therefore, if it is the intent to count the total
reactive volatile organic compound content of a solvent released into the atmosphere,
ASTM method 2369 is not appropriate to the newer water-based solvent formulations.

As discussed in Chapter 5 of the report, acetone was a major component of some,
but not all low VOC coatings. Thus its future use will likely be manufacturer and coating
category specific. Although the initial steps in the rate of attack of acetone are relatively
slow, either by photolysis or hydroxyl radical attack, once the initial reaction step takes
place, further rapidly reacting species, e.g., alkyl, alkoxyl or peroxy radicals are formed
and eventually contribute to an increased “background” reactivity of the troposphere. The
large scale environmental effects of the widespread use of the reactivity exemption for
acetone should be examined if that has not already been done. Lastly, we note that no
unexpected or unusual toxic compounds were identified during the speciation studies.
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Table A6. Sample #6 (Top Coat).

Compound daBa da6b average fraction
methanol 0.0000
ethanol 0.0000
2-propanol 0.0000
2-butoxyethanol 0.0000
1-butoxy-2-propancl 553 5.74 563 0.6298
2-butoxy-1-propano! 0.19 0.20 0.20 0.0218
dipropylene glycol, monomethyl ether 2.60 2.55 2.57 0.2879
1,3-propanediol 0.0000
2-(2-butoxyethoxy)ethanol 0.57 0.52 0.54 0.0605
dipropylene glycol, monobutyl ether 0.0000
Unknown * 0.0000
dibutyl phthalate 0.0000
% glycerin (split injection at 140C) 0.0000
%Total VOC 8.89 9.00 8.94 1.0000
VOC from MSDS, g/L 86 ‘

%glycerin** Non-split/programmed run

* Approximately the same retention time as Texano! which is C-12 H-24 O-3
** Peak shapes are so bad that it is very difficuit to get reproducible area counts.



Table A7. Sample #7 (Sanding Sealer).

compound da7a da7b average fraction
methanol 0.14 0.13 0.135 0.0147
ethanol 0.0000
2-propanol 0.0000
2-butoxyethanol 0.0000
1-butoxy-2-prepanol 6.42 6.42 6.417863 0.6968
2-butoxy-1-propanol 0.22 0.22 0.21923 0.0238
dipropylene glycol, monomethy! ether 0.25 024 0.245565 0.0267
1,3-propanediol 0.0000
2-(2-butoxyethoxy)ethanol 0.12 0.11 0.113332 0.0123
dipropylene glycol, monobuty! ether 1.51 1.64 1.576369 0.171
Unknown * 0.0000
dibutyl phthalate 0.45 0.56 0.50375 0.0547
% glycerin (split injection at 140C) 0.0000
%Total VOC 9.1 9.31 9.211108 1.0000
VOC from MSDS, g/L 91.00

%glycerin** Non-split/programmed run

* Approximately the same retention time as Texanol which is C-12 H-24 O-3

* Peak shapes are so bad that it is very difficult to get reproducible area counts.



Table A8. Sample #8 (One Step Stain).

Compound daBa  daBb  average fraction
methanol 0.05 0.03 0.04 0.0037
ethanol 0.03 .03 0.03 0.0028
2-propanol 0.0000
2-butoxyethanol 0.0000
1-butoxy-2-propanol 0.0000
2-butoxy-1-propanol 0.0000
dipropylene glycol, monomethyl ether 0.0000
1,3-propanediol 0.72 0.86 0.79 0.0733
2-(2-butoxyethoxy)ethanol 0.0000
dipropylene glycol, monobutyl ether 0.0000
‘Unknown * 0.0000
dibutyl phthalate 0.0000
% glycerin (split injection at 140C) 9.92 9.99 8.95 0.9202
%Total VOC 10.72 10.91 10.82 1.0000
VOC from MSDS, g/t 0

%glycerin** Non-split/programmed run 6.65 582

* Approximately the same retention time as Texanol which is C-12 H-24 O-3

** Peak shapes are so bad that it is very difficult to get reproducible area counts.



Table A9. Sample #9 (Stain).

Compound da9a  daSb  average fraction
methanol 0.02 0.02 0.02 0.0020
ethanol 0.0000
2-propanol 0.0000
2-butoxyethanol 210 2.17 2135 0.2106
1-butoxy-2-propanol 0.0000
2-butoxy-1-propanol 0.0000
dipropylene glycol, monomethyi ether 0.0000
1,3-propanediol 0.0000
2-(2-butoxyethoxy)ethanol 0.0000
dipropylene glycol, monobutyl ether 0.0000
Unknown * 0.40 043 0.417333 0.0412
dibutyl phthalate 0.0000
% glycerin (split injection' at 140C) 7.42 7.71  7.563348 0.7462
%Total VOC 9.94 10.33 10.13568 1.0000
VOC from MSDS, g/L 30.00

%qglycerin** Non-split/programmed run 6.45 563

* Approximately the same retention time as Texanol which is C-12 H-24 0-3

** Peak shapes are so bad that it is very difficult to get reproducible area counts.



Table A10. Sample #10 (Walnut Stain).

Compound dal0a__ daiOb dal0c _ average fraction
methanol 0.85 0.83 0.8400 0.0583
ethanol 0.0000
2-propanol 0.06 0.07 0.0850 0.0045
2-butoxyethano! 243 2.33 2.3838 0.1655
1-butoxy-2-propanol 0.0000
2-butoxy-1-propanol 0.0000
dipropylene glycol, monomethyl ether 0.0000
1,3-propanediol 0.0000
2-(2-butoxyethoxy)ethanol 0.0000
dipropylene glycol, monobuty!| ether 0.0000
Unknown * 0.0000
dibuty! phthalate 0.0000
% glycerin (split injection at 140C) 10.85943 1147 11.01 11.1129 0.7716
%Total VOC 14.20 14.70 14.4018 1.0000
VOC from MSDS, g/L 27

%glycerin** Non-split/programmed run 11.58 11.42

* Approximately the same retention time as Texanol which is C-12 H-24 O-3
** Peak shapes are so bad that it is very difficult to get reproducible area counts.



Table A11. Sample #11 {Cinnamon Stain).

Compound da1i0a  dal0b_dal0c  average fraction
methanol 0.0000
ethanol 0.0000
2-propanol 0.0000
2-butoxyethanol 0.0000
1-butoxy-2-propanol 0.0000
2-butoxy-1-propanol 0.0000
dipropylene glycol, monomethyl ether 0.0000
1,3-propanediol 0.0000
2-(2-butoxyethoxy)ethanol 0.0000
dipropylene glycol, monobutyl ether 0.0000
Unknown * 0.0000
dibutyl phthalate 0.0000
% glycerin (split injection at 140C) 6.26 5.81 6.01 6.0252 1.0000
%Total VOC 6.26 5.81 6.01 6.0252 1.0000
VOC from MSDS, g/L 0.00

%glycerin** Non-splitlprogramrhed run 5.50 5.5

* Approximately the same retention time as Texanol which is C-12 H-24 O-3

** Peak shapes are so bad that it is very difficult to get reproducible area counts.



9 -v

60000 0LL'0 b 0LL0 G110 #0170 sueldeylAylew-y G892  9.L'2F g2
6€£00°0 ¥6¥°0 b ¥6¥°0 9.¥°0 2Ls0 sugldeylAylew-z 899,  965°2Y ve
#000°0 S¥0°0 b S¥0°0 £¥0°0 L¥0°0 suejuadifiyiew-z-)Ayle-¢  8°'€9. Lizey £2
80000 2010 b 2010 860°0 9010 euexaylAilewip-¢'2  6°19L SL0°2¥ 44
£692'0 g8E'EE b G8E'Ee L6¥'€E zLzee ouen|o} €/G. €85 I¥ iz
90000 080°0 b 080°0 £80°0 80°0 eueuedifyiswi-4'c's €26  9v0' LY 02
8€00°0 28¥°0 3 28’0 98¥'0 8L¥°0 ouejuedojphojyiewn-¢'g’'L  8'6¥L  SILOb 61
L#00°0 5150 L 5150 125°0 IS0 euejuedophojylewn-4'zg'L  §'2vL 66'6¢ 81l
98000 880 b 880} cotL’t SL0°L suexeyAylewip-y'z  £veL  601°6€ L
22000 2820 b 2820 z8z'0 2820 suexaylAylewnp-g'2  9°2¢€L  L26'8€ 9t
LEC0'0 88€°0 b 88€'0 £8€°0 £6£°0 auejuedojohojfylewn-g‘L'y  9'¢eZ  611°8¢ Gl
59¥0°0 168°G 3 168°'S 6.8'S 228°'S ouexsyophojfylew g'g2L  6¥6°LE vl
22000 6220 b 6.2°0 0820 6220 eueuadojphojfyiewip-gL  1'22L 108" L€ el
evv0'0 195§°S 3 19G°S GLG'S 6G6S°9S eueldey 0007 62¥°Ge 2l
€010'0 v62° 1 1 y62'1L z6e' 1L 9621 suejuedojhajAyiawip-g'L-sI3  6'889 2e've LL
01000 188°0 b 188°0 188°0 88°0 eugjuedophojAylewlp-c'|-S19  6°'G89  620°vE ol
$500°0 269°0 1 2690 $69°0 689°0 eurjuedoplojiyiowp-g L-suel}  0'€89  E6.°EE 6
€210°0 y81°2 ' ¥81°2 LiV'e 612 euexsylAylew-¢  G'v/9 568°2¢ 8
61000 oveo 1 ove0 6£2°0 2ve o suejuadojphojfyiownp-1L  g'2.9 659°2¢ L
£500°0 1L9°0 I 1290 899°0 .90 suejued|/fyjewlp-¢'Z2  6°299 legee 9
g210°0 895’1 ! 8961 69G°1 rJA- M euexeyAylew-z 2G99 G96°LE g
9%00°0 $85°0 I $85°0 ¥85°0 $85°0 auexayophd 28G9 L2e e t
SPE0°0 ove'v L0 2vo'e 850°€ 920°'¢ foueing  6°v¥9 S¥6°62 €
0¥80°0 89504 £9°0 859°9 095°9 95.°9 auoidy JAe [Aypewr L89G 6€°'€e 4
8990°0 oLy's P60 LYSP 8Ly v 599'F loyooe |Adoidost O ¥LP 188°L1 L

ealy 10104 abeioay  eoeddng
uonoel{ paisnipy asuodsey ¢4, Baly %, Baly 9, ealy punodwon Xepu| oy awil 1y  did

"(uteys Aeadg yb17) ZiL# 9dwes "ZLy siqel



-V

0000t = peypuep| uopjoely

0000°F  098°'G2} 888°66 526°66 59°66

S000°0 5900 ! S90°0 190'0 L0'0 auedapop 0°002F  v.0'IB 14
11000 6EL'0 1 6EL°0 S¥10 ¥EL0 euedspun O°00LL  6§52°€L G
¥100°0 ¥LL'0 1 vL1'0 0610 LS1°0 suedssp 0'000L  BE£0'S9 144
8000°0 ¥0L°0 L 010 L0 $60°0 euszueqiAiylewl-+'2'L G686 v60'v9  €F
L¥10°0 £58°1 850 SL0'} 660°1L 1GO"L jouedoid-g-AxoIng-1  9°926 86t 85 zv
8000°0 L0L0 b LOL'O 160°0 LLLO . euBUCU  0°006 9.0'95 %4
LEPOO 6L¥'S 85°0 EVL'E S02'€ 180°€ joueyleAxoing-z  £'888 616 %S o¥
8L00°0 1220 b 1220 1220 vieo . eusjix-c  §'G88 SE9'¥S 6€
LE000 £6£°0 L £6E°0 80+'0 8.£'0 eueifx-d g9 FAA g€
6.00°0 €660 1 £66'0 900 . 860 eusiAx-w  0°Z98 zle'es L8
2£00°0 80%°0 L 80%°0 yL¥0 Lo¥'0 eudzusqiiyle L'£S8 68¥°1LS g¢
20000 2200 b 220’0 120°0 2200 euelo  0°008 191°9¢% S¢
6182°0 Li¥'SE 19°0 L¥9 12 19712 ¥99°12 ejeleoe |AING  9°S6L 889°Gh ve
10000 SL0°0 b S10°0 ¥10°0 5100 suejuadojphojAyiew-g-|Ayla-1-sid  ¢'c64 8t St £€
1000°0 2Lo0 L 2100 200°0 9100 auejuedojohojiyiow-g-lAyle-1-si0  8'68/ L90°St A
L0000 €100 b €10°0 #7100 2Loo suexayopAojAylowip-1‘L 88/ 926'vv LE
£000°0 $£0°0 L ¥E0°0 620'0 6€0°0 auexayophojAyieunp-¢'L-suesy  0°28L 22 vy o€
8000°0 ¥60°0 1 #60'0 0600 660°0 suexeyooAojAylawip-g'L-sid  £08/ 140 R 44 62
£000°0 L€0°0 L €070 LEO'0 LEOO euexayiiyle-¢  0'92Z ¥85°ct 82
21000 0510 L 0S1°0 $S51L°0 RN aueldaylhylew-g¢ g ¥LL gzb ch L2
2000°0 0£0°0 1 0€0°0 920'0 £€0°0 suexeyiiylewip-y's  9°1L.L 60L°CY 9z

ealy jojoe]  ebeleay epeoldng
uonoeld palsnipy esuodsay o4 eouy 9, ealy 9, Baly punodwon Xopu| oy 8wl 18y  id

"(panunuoy) (uleis Aesds WbIT) ZL# sidwes 2Ly ajqer



8¢ -V

vi2L°0  LLS'9) 19°0 gL 0L 9.0'0L  8¥L'Ol ajmeor NG §'S6L G9°GY T
60000 ¥LL'0 b FLL O L0 GLL'O surjuedopAojfyiew-z-1Ayie-1-s10  €£'€64 vy S¥ ¥e
¥000°0 €500 1 £50°0 550'0 050°0 sueuedophojfyiew-g-lAyle-1-suesl  1°26Z 8.2'Gv €2
50000 €900 1 £90°0 590°0 290°0 sugiuadojphojfyiow-g-iAyie-1-s10  8'682 ¥0°S¥ 22
1000°0 L00°0 b 100°0 000 L00°0 . euexeyopAojAyiawnp-1L  §'88Z 268 v¥ 12
0E00'0 S8E0 L S8€°0 L8€°0 £8£°0 euexeyopholAyiewp-y*|-suell  0'g8L 6L bb 0z
68000 GSL'L b GG L SSLL SSL euexayoplojfytewp-g'|-si0  0°08L ge6'cr - 61
£000'0 8€0°0 ! 8€0°0 ¥€0°0 £v0°0 suexeylkyle-e  6°GLL LYSEY g1
#1000 18L0 1 1810 9/1°0 9810 sugideyfypew-g¢  9'vLL £OP'EY Ll
10000 8100 1 8100 8100 2100 suexeyylewp-¥'e 2 HLL £YO'EY gt
S000°0 .90°0 b 1900 S90°0 690°0 sugydeyidyiew-y  +'89L evL ey Sl
6L00°0 0620 ! 0520 8v2'0 252’0 sueldeylfylew-g  8'99Z 695°'2¥ a
2000°0 2200 1 220’0 220'0 £20°0 euexeyAylounp-g'2 6194 ¥voey €l
6.v1°0 8¥2'61 b 8v2'61l 861L°61 8626l sueniol  €/GZ 1GS" L¥ zh
10000 2100 ! L10'0 900°0 120°0 auejuedophojAyiswi-g'2't  8'6¥L L ob Ll
20000 9200 3 920’0 €0°0 €200 suejuadopAdiAylewl-p*2" L 1AL v66¢ 0t
20000 1200 ! 120°0 820°0 ¥10°0 suexeyhyliswip-¢'c  6°VEL evi 6€ 6
¥100°0 2810 1 2810 281°0 281’0 suexayophojAylews  §'€2L 816°L¢8 8
£960°0 2ES T 6.0 66£°6 €LE6 62’6 euojey jAingos| [Ayew Q' L2L ¥S9°LE L
.000°C 6800 i 6800 880°0 060°0 eueidey  0°00Z y6£°GE 9
1020°0 1192 L0 828’1l LIg L v8 L foyoole ing  9'v¥9 516'62 ]
69000 S¥8'0 89°0 ¥15°0 L2460 850 foyooje jAinqos) LLL9 665°92 ¥
£621°'0 0€8°'91 £9°0 £09°01 809°0L 8650l suoley JAyle ylew  2°29G 8GE'E£2 €
06£4°0  880'8l $5°0 89.°6 9vL6 68.°6 loyooe (Adoidost 22l 958'L} Z
0SY0°'0  858'S §25°0 9.0'¢ LL'E LPO'E auc@oR  G'IL9% ev'Ll §

ealy  Jopeq eobeleay eedndnQ

uonoes4 peisnipy esuodey 9% eely % Ealy 9% ealy punoduio) Xepu|loy oawnljed  #id

‘(1eje@g Buipueg ionbae) ¢L# o|dwes ‘gLy djqelL



6¢ - Vv

¢000°'0 S20°0 l G200 6200 020°0 aueXeYO|PASIAYIeWL-E°2° L €12.9 192°€S 0S
S900°0 .L¥8'0 1 Lv8'0 5480 8¥8°0 sugpolAylow-¢  £'¥.8 LIV ES 6%
¥€00°0 S¥¥'0 1 S¥t'0 90 142 A" eueloolAylew-z €048 690°€S 8y
¥L00°0 1960 ! 196°0 996°0 £96°0 euepoAylew-  £°/98 €LL'eS Ly
8100 €l¥'2 ! ELv2 ei¥'e Elv'2 eus|ix-d  g5'go8 £0¥°2S 9%
81600 989 L 9€2'9 £89°9 68.°9 susiAx-w 5298 £2s St
SE00'0  LStO I LS¥'0 6.¥°0 9E¥'0 sueideylAyiewnp-g’z  1'098 £90°2S 144
65000 ¥92°0 L v92°0 29.°0 29L°0 euexsyopholAylewi-p g 1-suen ‘suesy  0'8S8 LS9°1S c¥
¥120°0 s8L'2 I S8L°2 9.L°2 G6L°2 euszuaqiiyie  0'vS8 994" 1S zP
80000 8600 L 860°0 1010 S60°0 60YIHIO 2'8v8 168705 Lt
#000'0  850°0 1 850°0 850°0 250°0 6OH3IHIO 298 €vL°0S o¥
11000 S¥L0 i S¥1'0 €510 8E1L'0 auexsyopAdAylIewll-¥'L'L v Gh8 G19°06 6¢
6.00°0 920°tL L 920°1 9c0°L 9L0’tL euexayopRASAylow-g'L' L 9°2v8 9€€£°'08 8¢
22000 €820 ! €820 £2€°0 A 4] sueldayjdylewip-g‘'z  8'8€8 ¥96°6¥ L€
8200°0 0L0°L 1 0L0'L GEO0'L 686°0 euexayoppAojiyle  0°.Lc8 8L 6V 9g
$200°0 8080 1 80€°0 £2€°0 ¥62°0 suexsyoplojiylewi-g'e‘L-s10 ‘'spp B'GES L29'6F 1
0E00°0  ¥21°0 L ¥21°0 L8170 2LLo suejuedojohojAdod  ppeg 825° 6t 14>
L2000 0Ot ! 00} 920°L 686°0 suexeyojoAojAyieunp-z‘L-sid  L°1E8 992'6¥ £e
21000 1910 L 1910 19170 191°0 eueldeyjAyieuwiip-¢'z  $'S2Z8 r9'8v 4>
S000°0 1900 ! 190°0 15070 2.0°0 suexeylfylewi-g'z'z 5128 2se 8y Le
20000 0£0°0 L 0£0°0 920°0 ¥€0°0 sueldeylfpewnp-2'z  g'818 686°LY o€
0000 ¥90°0 b ¥90°0 90°0 190°0 suejuedojoAojiyiaw-1-lAule-1  2'vI8 £5°LY 6¢
8¥00°'0 6290 b 629°0 829°0 1€9°0 suexayopAdAylawIp-g‘|-suesl  Z2'L08 L¥8 9¥ 82
S000'0 8900 1 890°0 290°0 690°0 ouexayoohojAylewIp-¢'L-S19 ¥ 08 195°9¥ L2
9¥10'0  006°t L 006°L £68°L L0671 BuUBO 0008 LEL°9Y ge

ealy lojoeq4 ebeieay ejeodng

uonoelq pesnlpy asuoday 9% eely 9 ealy 9 BAIY punoduio) Xapul ey owil ey  #id

"(penupuo)) (Jejeag Buipueg senboen) gi# s|dwes gLy ajqel



0e- v

88660 = payjuep| uolioel

0000°L O0SL OEl 96566 8.5°66 £19°66

0000°0

10000 OLO'0 1 010°0 600°0 0100 euBuOUIAYIOW-E  6°0.6 Lib 8BS 59
90000 1800 1 180°0 #€1°0 L2070 euszusqAylow-g-|Ayle-1  0'956 506°LS +9
10000 8100 ! BLOO 120°0 100 sueydeyAyiew-g-jAyie-£¢  S'9¥6 §85°LS £9
€000°0 £+0°0 L £v0°0 ¥v0°0 2r0°0 sueloojAylowip-9'c  2°2v6 6EP LS 29
61000 €S20 3 £52°0 £s2'0 $52°0 euexeyojohojidosd  9'vEB 81°LS L9
10000 1600 I 1600 8800 £60°0 suBloolfylewp-6'Z  0'826 8G6°95 09
£000°0 8£0°0 ! 8£0°0 LE0'O 6€0°0 euszueqiidosdes) 6816 8Y9'95 65
€200°0 9¥6°0 1 960 9v¥6°0 9v6°0 euBUOU (0006 200°9§ 8g
66500 96.°L 19°0 vg2's  2i2'S Gee'S N ejriAingosi |Aingost  0°006 100°96 LS
S100°0 €610 I €610 9610 161°0 suexsyophojAyiow-¢g-|AYle-1-suelk  Z'S68 £€5°6S 9¢
2€00°0 02%0 1 02%'0 g2ero LIv'0 auexeyophojiyisw-g-lAgle-i-s1o 9'268 L1265 SG
¥000'0 ¥S0°0 1 ¥50°0 $S0°0 $50°0 auexayopAdjAyiawLl-2* 1 L 1168 G21°SS ¥S
ZE00'0 2P0 1 2P0 Sy 0 800 auexeyojoAojAylawnl-€'2'T 8888 506°tS €5
G21L0°0  629°1 1 629'L 6291 6291 ousifx-0 6688 rAS: R 2§
LEOD'0 8.¥0 1 8L¥0 8940 18%°0 suexeyojoAojiyiowl-'2 L-S10 ‘suel} 67188 122 ¥S 15

ealy  Jojoeq obelaay ejeondng

uonoel4 peisnipy esuodey 9% EalY % EBAlY % BalY punodwo) Xepujiey owil 18y  #id

“(penunuo)) (1ejeas Buipues senboeT) gLy sjdwes "ELY dlqel



I -V

£000°0 980°0 1 980°0 880°0 #80°0 euejuedifylewill-¢'c'e  2'26L.  €90°2H 22
¥¥00°0 S¥S'0 L S¥S°0 84S0 erso euejuedopphojAylewi-g'z't  8'6vL  ¥08' LY 12
8¥00°0 ¥85°0 L ¥85°0 8850 1850 eugjuadophojAylowin-p'g't  ggvL 120" 1P 02
1600°0 G61°L ! G611 Ligt 6411 euexeyAylewip-¢'s ' pEL S 0¥ 6L
52000 €Le0 1 €1£°0 vLE0 Z2LE0 eueuedophoidyle  g'zeL  Ip66E 81l
S£00°0 TAA) 1 Gev 0 T LA MY euejuedopphojAylewm-g1'L  2'§2Z  €12°6€ Lt
115800 1569 1 18¢°9 Fiv'9 L0E'9 auexayophojAiyiew g9 ggL 166°8€ 9l
¥£00°0 £2¥°0 G20 Z1e0 0LE0 520 euoley |Ainqos! |Agew  Z-zzL 2¥8'8¢€ Sl
¥6+0°0 6,09 1 6.0'9 CTAN: L£0°9 eueidey 0°00L  pSb'9E v
91100 zEYL i 2etl oS iyl eugjuedoplojAylswip-g't  0'689  LSE'SE €l
62000 9.6'0 t 9670 686°0 ¥96°0 auejuedopAojAyiowlp-g'L-S10  0'989  S90°SE 4l
£900°0 €420 b €440 ¥84°0 29,0 aueuadophojAyiowip-g‘L-sues  |'gg9 LL¥E It
661L0°0 e b vz 69¥°2 Siv'e suexeylAylow-¢  G'pL9 L26°Ee ol
22000 v12°0 L ¥22°0 2220 LL2o euejuadopholfulewip-1‘'L 229  S69°¢ce 6
1900°0 952°0 L 9520 99.°0 9v2'0 eurjuadifylowip-¢'z  6/99  $9Z'EE 8
¥¥10°0 6921 L 69.L°L 162} 8vll  euexeyihylew-z 1’599 886°2E L
#500°0 199°0 b 1990 1890 2¥9°0 suexelyopAd  g'8g9  9GE£'2E 9
S000°0 S90°0 b $90°0 890°0 290°0 euexsylAylew-¢  9°€S9  SHB'IE S
62500 09¥'9 L0 22s'v 02s'v €3SV ijoyoole |Aing  L'¥v9 196°0€ ¥
#000°0 L¥0°0 1 L¥0'0 8+¥0°0 9+0°0 auejuadojohoihypew g 2g9 €262 €
9860°0 gzLet €9°0 LE9°L 80L°L 1967, suoley Ao Aylew 8995  Zreve Z
1€20°0 586°8 ¥S°0 2s8'v 298’y £v8'¥ loyoofe |Adosdos)  pgop 86981 !
Baly 101084 abelany  ajedjdng .
uoljoelq paisnlpy  asuodey % Baly % ealy o, Baly punodwo) Xapujjey awii 18y  #id

"(4ouulyy sanbaen) pi# e|dwes ‘pLy ajqel



e -V

0000} = pajjuap| uonoely
0000°L 100°€Cl 0007001 000°001} 000°001
0000°0
2LL00 8LE'L ! 8¢’ 89E°L 68¢€°1 euslix-0  g'g88 LE9'SS 9¢
S610°0 66€°2 ! 66¢€°2 ¥6E°2 vov'e euslAx-d 6298 124 A g¢g
1250°0 LLv'9 I L9 €ev’9 L£S'9 suaAx-w 67198 £€2E°ES 12>
gkeoo 809'2 I 809°2 985°2 0c9'2 euszueqiyle  G'£G@ S6¥°'2S £€
2L52°0 8€9°LE 190 662°61 g2 61 SLv'61 ejejece |AINQ  £°S56L 2899 (4
6000°0 80170 i 8010 8010 60170 euexeyojofojfyiewip-y'|-sues,  |"g8L LLE°SY I€
€000°0 €¥0°0 1 £v0°0 ovo'0 S¥0°0 euexeylAyle-g  6°GLL 9'v¥ o¢
$L00°0 491°0 ! £91°0 S9L'0 89i'0 eugjdeyjfylew-g¢  £v.LL SEP PP 62
20000 620°0 8 6¢0°0 820°0 620°0 auexeylAylewip-p'e v 1LL Ski'vy 8¢
1L00°0 bEL'O I ¥EL'0 LE4°0 €10 eueldeyiAew-y  £'892 I8L°E¥ L2
8r00°0 985°0 ! 985°0 G850 819'0 eueideyjiylew-g 9992 809t ge
000°0 6¥0°0 I 60°0 LS00 90’0 suejuedifiyiew-g-lAyle-¢  8'€9.L o 4 s¢
600070 8010 I 8010 6010 8010 auexaylAyiowip-g'c 8192 L60° €Y ve
266170 L05've 3 LOS ¥ 9Lv've 6ES'¥3 euen|o} LS. gLoey 15t
ealy 10j0e4 obelaay  ejeodng
uojoel paysnlpy  esuodey 9, ealy %, ealy o, Baly punodwon) Xepu|ley swi] }jod  #id

‘(ponuguoy) (1suulyl senboeT) pi# sidwes yLy sjqel



EE-V

£200°0 0520 L 052'0 FASE A L0 suexayophojilawin-g' L't 8068 6L%°SS S2
$500°0 2990 L 299°0 199°0 €990 suexsyopPAolAyleow-£'2'L  1'688  GLE'SS ¥2
2v00'0 S0S°0 L S05'0 #0570 905'0 ouBAX-0  $°'G88  G¥6 PS €2
1500°0 9190 b 9190 5190 8190 euexeyopAojfylewi-p'g L-si0 ‘suBll  $°188 B8PS PG 22
21000 9v1'0 b gv1'0 249" 6¥L'0 suexeyophoffylewl-c‘2'L 698  L60°¥S 12
S€00'0 45 b yIv 0 91¥°0 2Ly o suegloojAylew-g  6°€.8 108°CS 02
£000°0 €£0°0 b £€0°0 $€0°0 2E0°0 60HIHIO 808  105°€S 61
£000°0 i¥0°0 b 1%0°0 2¥0°0 0+0'0 euepolfylew-g S'698  9SE'ES 8l
L€00°0 69¢£°0 b 69¢°0 1LE0 L9€°0 , suepojfylew-y 6998  90L°ES Ll
GE00°0 Z4 A0 b ¥eb 0 zeyo 92¥'0 euelAx-w  £°Z98 159°2S 9l
21000 6610 b 661°0 L61°0 202’0 eueidaylAylowlp-g'z  6°658  20V°2S Gl
8£00°0 sy 0 b ¥SH°0 GSv'0 2sy'o auexeyo|oAdjAylowl-'g' L -suel} ‘suely  8°/G8 2°2s 't
80000 8600 ! 860°0 560°0 001°0 euexsyo|ohojAylewy-G'g'L-suen ‘suesl 2968 ¥0°25 €l
S100°0 081°0 b 08L°0 GL1°0 S81°0 euezuaqliyle 8'cS8  E£08°IS 4!
20000 #20°0 b ¥20°0 ¥20°0 £20°0 6OH3IHIO I'8¥8 821§ bl
ZLiz’o0  862's82 Sb'0 ¥8E°LL  SYE'LL g2t il euedoidAxoyiew-|-Axo)ede-z  6'¥¥8  606°0S 01
22000 r9g0 b ¥92°0 €920 S9Z°0 suexayoPAoAylowIn-g'L L GZy8 189°05 6
£000°0 280°0 b 2€0°0 120°0 LEO'O eueldaylyleuwntp-g‘'z  L'868  ¥OE'0S 8
#000°0 6+¥0°0 ! 6¥0°0 ¥+0°0 £50°0 ouexayopAolAul® 028  621°0S L
6000'0 voL'0 L ¥0L°0 8010 6600 euexeyopAojAylewn-g'e'|-s1d 's1d> L'SE8  €£10°0S 9
L0000 - ¥10°0 1 ¥10°0 5100 £10°0 eueldeyjfyiowp-9'z 9268  S69'6P S
#0000 £50°0 ! £50°0 #50°0 2500 suexayophojylewip-z'L-s19  9°LE8  €£09°6F 12
2000°0 810°0 b 810°0 120°0 SL0'0 auexoyophojAytewip-g‘|-suey  0°'208  8SL' LY £
L0000 8100 ! 9100 2200 0L0'0 suexayopphojylewip-¢'L-s19  £¥08  £16°9% ]
S000°0 $90°0 1 §90°0 £90°0 990°0 8UEO 0008 €LV 9P 1
ealy JooeH abelary ajeoydng
uonoe.4 paisnipy asuoday 9, ealy % ealy % ealy punodwos) xapu| Jay awif 18y d

(uges 110 dais 2uQ) Si# sjdwes "GLy Iqel



1

6210°0 1651 ! 156°1L SbS' L 1661 ouexayoplojAyiewip-g*L-Ayie-1  6°296  G8¥'Z9 0§
1800°0 9v0°1 ! 9¥0° ! b0t SPO'L aueuoulAyleuw-z  $'996  LEE'C9 14
05200 166°2 1 l66°C 886°2 S00°€ eueuouAylIsW-+ 8 €96 101729 8y
S7L0°0 veEL') ! yEL'L 62L'L 6€L°L euszueqiyisw-p-lAle-i  £'856 19719 A
vL10°0 0602 ! 0602 160°2 680°2 suezuaqiiyiow-g-jAyie-1  £'G66  LBE'I9 of
9€00°0 92¥'0 ' 9z¥'0 1gv’'0 Ge¥ 0 suepofyle-y 9256 90119 SP
8600°0 gLl 1 €LL1 691" LLLY suezueqiAdoid g8'8¥6 892709 144
5600°0 ovL'l I oriL 9EL’ L 151 ZAE sueldeyliyiow-z-|AylIe-¢ €916 6€£5°09 {584
8£00°0 $S+°0 b ¥5¥°0 6¥¥°0 86+°0 : suepolAyjewp-9'c  0'EY6 L¥2°09 2V
2€10°0 £85°1 850 8160 6160 8160 [ouedoid--Axoing-z  0°I¥6 59009 (R4
8510°0 688" 1 ! 6881 S8} £06°L oueloojAylowIp-9'z €266  92.L°6S o¥
i71L0°0 069°1 ! 069°1 669°1 089°1 suexeyojphoddoid 0°9€6  LI19'6S 6¢
0€£00°0 09€°0 ! 09€°0 GGE0 G9€°0 suexayoplojiylew-g-1Ayie-i-sid  0°2€6 162765 8¢
o¥0L°0  GSP'2L 850 yee L G122 geeL jouedosd-z-Axoinq-|  6°926  26L'BS LE
81000 0220 I 0220 6120 kg2o sueloolAylowp-¥'z  S¥26  68S°8G 9¢
LE00"0 99¢g°0 I 99€'0 09€°0 2.€°0 euepojAyiewip-y'e  9°026 g2ee 8s S¢
42000 92¢°0 i 92€'0 BIEO €EE0 ouezueqiAdosdosi g'8L6  920°8S ve
120070 8v2'0 ! 820 e 0 2seo euexayophojfupew-p-jAype-1-s10  G'GL6  ¥8L'LS €€
160070 8SL°1 I 8611 SGL'L 19VTL suexayopAojAylew-p-|Ayia-|-suell  L°gL6 985 LS 4>
2€00°0 ¥8€°0 1 ¥8€°0 18€°0 18€'0 suexeyo|oAojAyISWLL-E'Z | -SuBl ‘S0 L'0L6  6628LS Le
o¥00'0 . 18b°0 L 18¥°0 18¥°0 08¢0 suexeyophojAyiew-g-jAyle-1-suell G906  2L6°9G 0¢
162070 $80'€ b $80°€ 890°¢ ooL'e sueuou Q006  68€£°9S 62
8200°0 EE0 k ¥EE0 6€£°0 62£°0 auexsyoplojAyiwi-p21-s10 ‘'sI0 97768 51795 8e
2v00°0 9050 1 9050 ¥05°0 205°0 auexayoohojAylaw-g-iAyla-1-suell  L'v68 128°GS XA
£900°0 2820 ! 250 8YL°0 96.°0 suexsyojohojAylow-g-Aye-1-s1o  t'268  L19°GS 9¢
Esly 10)0E4 ebrlary ayeodng
uonoeid paisnipy asuoday % Baly % Baly %, ealy punodwo) xapu| 1oy awy) 19y #ld

-(panupuo)) (ureis |10 dais sup) Gii# ajdwes "Gy 3lqel



SE -V

640070 ¥85°0 1 ¥85°0 $85°0 €850 eueuoulfyleup-2'z  9°GEOlL  S.2'89 6L
1£00°0 9.£°0 1 9.£'0 08£°0 2Le0 ~ euepur L'€E0L 62189 73
6900°0 £28°0 L £28°0 1220 $/8°0 euepolfyisw-g-jAyle-¢  9°'0£0L  698°/9 el
2S00 Z4 " I vest Lig'L LE8' L eueuoulAylewIp-9'z  9°520L  6¥YL9 2L
65000 2020 L L0L°0 6020 S0.°0 susuoUAPOWIP-G'E ¥ 1E0L YL L9 3
6510°0 806°1 1 806t S06°1 ZLe'tL euszusqiAylowul-g‘'2‘'t  $'610L  9v6°99 0s
#500°0 849°0 t 8¥9°0 8v9°0 8+9°0 eueuoulAylewWIP-G'Z  S'91L0L  60.°99 69
610070 LET0 1 Lezo 9220 S£2'0 auazuaqiAdordosi-g-[Aylew-L 101 65°99 89
6000°0 €10 1 ELL0 AN N 801°0 eueuoujAyewip-4'z  6°2101L  E1¥'99 L9
0900°0 £2L°0 1 £€2L°0 e1L0 €eL'0 auexayojpAojAdosd JAytow  8°L00L  566°G9 99
#500°0 8+9°0 ! 8+9°0 6£9°0 1590 euexeyopfolAylelp  2°500F  LLL'S9 G9
62000 £6€£°0 ! £GE°0 §GE°0 1S€°0 euexeyopAdjAdoid Aylew 22001  2.6°S9 ¥9
854070 S84 I S8¥°S LIPS L6V'S euedsp 0°0001L Y¥E'S9 £9
2£00°0 18€°0 ! 18€°0 S6€°0 19€°0 euexeyopAojfylelp  v°266  621°S9 Z9
¥$00°0 8250 1 8290 ¥15°0 Zrso euexsyophojAyie-g-|Aylowip-g'L €966  $20°S9 L9
1800°0 BEO' 1 1 8€0° 8€0°L 8€0'} auexayophojfdosdosi-z-lAylew-1  8'€66  208'¥9 09
21900 LE6'Y 1 LE6'V 926V 8v6'P . suszueqiAylowin-p'2'L  §'686  PLP' P9 65
8200°0 LPe 0 1 LPE0 LP€°0 LPE°0 ouexeyopAojAylelp  |°286  861°¥9 8%
0+00°0 08+'0 L 08¥'0 £8Y°0 9.¥°0 auexsyoploiAyiewip-g*L-|Ayle-z  0°686 ' ZLO' P9 L5
L200°0 8980 L 8¥8°0 £¥8°0 ¥58°'0 . suexayopAojAyiowip-g*L-lAyle-g  L'€86  268°E9 9s
9.00°0 6060 1 606°0 806°0 6060 auexeyojdhojfdoidosi-g-|Aylows-1  6°086 L¥9EQ §G
£€00°0 £6£°0 ! £6€°0 L6E°0 68€°0 suexayoppAgjfdoidosi-p-lAylewi-1 €226  L2E€°E9 vs
¥£00°0 2880 1 2880 698°0 ¥68°0 OLOHIHLO L'vL6  L80'ES €S
9800°0 1201 1 120°L 1E0°L #20°L euszuaqAylew-g-Ayle-|  £'€L6  8S6'29 4]
67000 8850 ' 8856°0 985°0 L6570 sueuoulfylew-g  2°0L6  S89'29 LS

Baly  iojpeq ebeiaAy oyedldng

uonoeld paisnlpy esuodey 9% Baly o BalY 9 EBAIY punodwon Xopujley sunj 1oy  #id

"(panunuo?) (urels 1O dais auQ) GiL# sjdwes ‘GLy o|qe)l



9€ - V

9200°0 €1€0 ! ELEO S0€E'0 02€°0 ouczuaqiAylowener-s'y'z'L 6°9LLL  806°'vL 00}
Z100°0 ovL0 ! ovi'0 ISL°0 621°0 sueceplAylewIp-p‘'z  LZLLL  28SVL 66
9200°'0 S1€°0 b S1E0 S6E°0 9£2'0 eueosplAylowip-9'¥ G60LL 60 VL 86
8€00°0 LSY°0 1 150 LL5°0 ¥2e0 ueoaplAylaw-z 172041 LEL'WL L6
G1L00°0 9.1°0 1 9,10 LLL0 910 suejoojAylaw-z-lAyle-9  1'90LL  6E0°VL 96
82200 T4 b 82¢°€ 9gE’E 02e'e suedspun  0'00LL  POGEL 56
8.00°0 L€6°0 1 1€6°0 ¥26°0 8€6°0 ufeoep-si0  1'€601  L00'EL ¥6
2200°0 192°0 1 192°0 ¥92°0 1820 suexayophojfdoid |Ayie 0601  L8L°2L £6
10070 98%'0 ! 98¥'0 Liv0 S6¥°0 auexeyojohojidosd 1Aje 8°9801L  L8¥°2L z6
2500°0 6.9°0 3 6290 989°0 £29°0 euepulAypew-|  2'280F 80L'2L L6
G100°0 9.1°0 ! 9210 LLL0 9L1L0 euexoyofolfdoid Ayle 9'8.01  2¥8LL 06
0200°0 Sv2°0 1 S¥2'0 ¥82°0 902'0 euszusgiiyie-p-|AylewIp-g'L  $'9201 629} 68
18000 9v0°'} ! 9v0°L 8£0°L G501 auecepiiyiew-g 82201 82E'LL 88
1900°0 6220 I G2L 0 L2L°0 v2l'0 suszueqiAyie-g-|Aylewip-¢'L  2'L20L  PLSLL .8
02000 92’0 I ove'o 92’0 S¥2'0 sueuouiAdoidosi-G 26901  EE0'LL 98
59000 £LL°0 1 €LL°0 bLLO SLL°0 ujeosp-suel} 8'G90L  1SL°0L G8
£200°0 188°0 b I88°0 © 2680 698°0 . eueoeplAylew-¥ 2901  89p 0L 1]
S500°0 299'0 b 299°'0 899°0 9590 sueoeplAylew-g €'6501 61202 £8
80000 001°0 b 0010 00170 00170 suejoojAyiow-z-lAyle-g L vyS0L  8v0°0L Z8
LLLO'O v2e L b v2elL 9ce’ L zLe'L . eueuouhyie-£  L'€S0L  E£12°69 L8
19000 66.°0 b 6620 2080 16L°0 eueuoulfyle- 9'.¥0L 29269 08
0€00°0 ¥9€°0 1 $9€£°0 LS50 0.£°0 euszuaqiAdoid-g-lAylew-1  6'v¥0L  SH0°69 62
¥900°0 69.°0 1 69.°0 ¥9L°0 ¥LL0 eueuoulAylewIp-2's  Z'ZP0L  258°89 8L
0800°0 556°0 b 556°0 6G6°0 556°0 sugjuadophojiiued € 0v0L 65989 LL
S$00°0 £€6°0 b ££6°0 0€5°0 9€5°0 suexeyo|pAojiing  0'8E0L  L9P'89 9.

ealy  lopeq obeioay ejedndng

uonori4 posnlpy esuodey o BalY % EBAIY 9% BalY punodwo) Xepu| ey swil oy #id

‘(penunuoy) (ureis 10 dais auQ) G1# aldwes "GLy ajqel



lE-V

¥166°0 = payliuep! UojoeIS
0000°L  O19'6H1 000°00+ 000°00F 00000l
0000 000°0 000°0

8000°0 1600 ! 1600 960°0 L6070 : suexsyopAolixay  6°6¥21 EVE'S8 921
$000°0 990°0 I 990°0 £90°0 890°0 auesepopliyiew-g £'Gv2i 66'¥8 g2l
YL00°0 691°0 ! G910 010 0910 suesapunifyiewip-L'2  ¥'¥22L VYOE'ES  bEi
S£00°0 PLYO o yL¥0 ZL¥o LIy0 euedspuniAiylewip-9'c  1'9121  699°28 €21
6000°0 9010 ! 9010 1010 0LL0 sueospuniAylewp-¥'z 90121 €£2'28 22l
$000°0 Lv0'0 I L¥0'0 S¥0°0 6+0°0 SIDH3HIO 8502} 6.8°18 121
AN ZveL ! e’ yee'L 65E°1 suesepop 0002+ €O¥'I8 02
0L00°0 6110 1 6L1°0 2eL o 9110 _ euepunfyiewip +°S6LL 690718 6LE
01000 gL 0 L 9L1L'0 22170 010 suepuiAylewIp-9‘'s  L'E6LL 88°08 8L
11000 ge1'0 ! 9210 0E1L°0 2eLo susjeylydeu  g8'gglL  L£5°08 L1t
#000°0 Y00 1 L¥0°0 £60°0 L¥0°0 ZIOY3HLO §°Z8LL  SZp'08  91L
50000 590°0 1 590°0 £20°0 250°0 suexsyojohoifjued Aytew 6°2811 90°08 Sl
#000°0 250°'0 1 2500 5900 8£0°0 euedepiAylewip-g'c §'6LL1  E18'6L  ViL
8200°0 2ee’o b 26€°0 8220 9£e°0 sugospunjAyiew-¢  9°2LLL  9¥2 6L  ELL
9r00°0 LS50 L L5G'0 2150 $86°0 auazuaqAylowene)-p'e'2' L §'59LL  v69°'8L 2Lt
£200°0 €220 1 €420 992°0 082°0 sumdapuniAyiew-y 21911  ¥SE'BL bbb
1§00°0 509°0 1 509'0 065°0 129°0 euedspunjAylew-g 9°55LL  926°LL Ot
6000°0 901°0 L 9010 9210 580°0 eueoceplAyle-y 9'2SLL  g8L°LL 601
S¥00°0 LE5°0 ! LESO 8ES'0 9€5°0 suezueqjiylew-g-|Aing-L S8y LL  18ELL 8O}
¥£00°0 60%°0 L 607°0 20v°0 LI¥ 0 , suexeyophoillued  g'GpLL €242 LOL
941000 9810 b 981°0 L8170 981°0 suepujAyiaw-g L' LELiL 6.'92 90t
¥000°0 ¥50°0 3 $50°0 850°0 6¥0°0 auexayoppho(ifingifyew-g)  2LeLr 6.¥°9L  SOL
9000°0 120°0 b 1200 6900  €.0°0 suposplAyisWIp-2'Z 9'¥ELL 829  POL
9900°0 69.°0 b 68270 98.°0 26L°0 sueoeplAiyiewip-2'e  S'0ELL  196°SL €O
6L00°0 £€2°0 3 £€2°0 120 SE2°0 uessplAyiow-z L ¥2Lt  L2S°SL 20t
95000 9/9°0 3 929°0 £19°0 619°0 susosplAiylawip-9'z 202l 251°S/ Lot

Baly  Iojoe] obeiaAy aeondnQg
uonoel4 paisnipy asuoday o, BBIY % BAY 9% BAlY punodwo) Xopujley owi) 1Y  #Nd

"(panupuoY) (ureys 10 deis auQ) G1L# aldwes "GLy aiqel



8E - Vv

20000 2200 L 2200 61070 $20'0 sueluadifylowin-v'e'z  ¥esL L16° 0% s2
6200°0 26E£°0 b g6£°0 £6€°0 6€°0 surjuadophojAylounn-€2'L  8'6vL GE£9'0F vz
0200°0 2.2'0 b 2.2'0 €220 120 : suejusdophoAylewm-¢'2’'t  G'2v. - 6VB6E €2
21000 1220 L 1220 6220 922’0 suexsyjAylewip-s'z  £veL L6°8€ A
£000°0 6£0°0 1 6£0°0 9€0'0 L#0'0 suexeylAylewip-¢'z  9°2€L 16.°8¢€ ¥4
¥100°0 £81°0 b £81°0 0810 6810 euejuadopfojAylewin-g'L'L  9°52L ¥+0°8€ 02
22000 ¥20° 1 1 ¥20°1 0€0t 6L0°1L suexeyophojAylew  GEZL Li8'L¢e 61
£L00°0 S21°0 §L'0 €0 LeL 0 LELO auo}ay |AIngos! [Aylew  |"22L $99°.¢€ gl
9000°0 %200 b ¥20°0 180°0 190°0 euejuedophojAyiewip-g'y 17 12L 955°/€ Ll
6¢00°0 L¥9'0 L L¥9°0 Ly9'0 9¥9°0 sueldey  0°00L L62°GE 9l
1$#00°0 L¥S0 i L¥S°0 LGS0 £v5°0 suejuadoplojiyisunp-g'L 8889 261 ve Gl
9200°0 £56°0 L £5£°0 2SE'0 ¥s€'0 eurjuedophojAyiewip-gL-slo  6'689 £06°€E 4
£200°0 ZLE0 k 2Le0 ZLe0 £1£°0 auejuedojoAojAyiewip-g*|-sues}  6°289 509°¢c€ el
22000 962°0 1 962°0 L62°0 S62°0 suexeylAylow-¢  S'p.9 b22°2¢ 4!
9000°0 S80°0 ! S80°0 980°0 S80°0 suejuadopAojiuylewtp-1‘L  1°2L9 ££5°2E §1
8000°0 LLL'O i LLL'O 2110 110 euejuedjAyiewnp-g'c 8299 zZLi'ze 0l
¥100°0 681°0 1 681°0 1610 8810 suexeylAylew-z 1G99 £v8°LE 6
51000 L02°0 b 102°0 1020 20Z'0 © euexayojpho 9859 L61°LE 8
28200 19L°¢ L0 2e9'e 169'2 ¥i9°2 loyoofe |AiINQ 8 ¥+9 1£€8°62 L
10000 9100 b 8100 G100 2100 : OYIHIO  +v'Le29 90182 9
¥000°0 050°0 b 0500 6+v0°0 S0°0 augjuedophojfypews  1'529 648°L2 g
00070 8250 890 6S€°0 85£°0 650 foyoole jAinqost ¢ 19 525°92 ¥
641170 90.L°Gl £9°0 S68'6 ¥08'6 = 9866 ouole) |Aye Aylew 829§ 982°'¢2 £
SLylL 0 [58°'81 ¥5°0 €810l 6566 9001 loyoole jAdoidosl €LY $08°L1L Z
8250°0 1€0°L §25°0 ¥69°€ 01L9°€ 6LL°€ suojedR  2'E9¢¥ viELL b
Baly 101084 mmm‘_m>< o:wo__a_,_a
uonselq paisnipy esuoday % B3Iy % ealy 9%, ealy punodwon Xepuj jay awi] ey ld

‘(1e00 doj Jsonboe} sso|b 1wag) 91# s|dwes 9Ly djqeL



6e - Vv

SE00°0 ¥9v°'0 1 rot'0 LLY0 2s¥0 euelooiAyiew-y  1°298 8£9°'2s 0§
L810°0 88v'2 1 88t L8v'2 6v'2 eusiix-d  ¢'£98 692'2S 6¥
L48¥0°0 689 ! 68¥'9 596°9 £Ly'9 eusiix-w  ¢°z9g 191°2§ 8Y
81000 9€2°0 1 9€2'0 v 0 L1220 eugideylAyewip-¢'z  0°098 £E6°LS Ly
0£00°0 96€°0 b 96€£°0 66€°0 26€°0 suexayophojiyiewnl-y'g‘ 1-suen ‘suen  g°/G8 2L 1S 9¥
6020°0 8.2 ! 1812 L18'2 £9/°2 suezueqiiyle  6'£58 2eL’1S St
8€00°0 0050 b 0050 0150 6¥'0 suexsyopAaAylown-eL't  yegvs 102°05 144
Z100°0 9510 L 951'0 0810 IEL0 eugideylAyiewip-g'c  2°'8e8 ¥£8°6¥ ey
8€00°0 6050 b 6050 9250 2690 euexeyojoholile  6'9e8 159 6% 47
ZL00°0 $S1°0 b #5170 €91°0 TANY suexeyophojhyiowl-g'e*1-s0 'sI0 2GE8 8€5°6¥ Ly
LE00°0 L6%°0 ! L6¥'0 £16°0 80 suexeyojphojiytewnp-z'1-sp0  L'LE8 LEL'6Y (1]
9200°0 6vE0 ! 6vE€0 1SE'0 LvE0 suexeyo|ohojAylewip-¢‘L-suenl  2'/08 8L2'9% 6t
#800°0 74N} ! 124" 2Lt 2zl 8ueo 0008 Z10°9% 8e
8261°0 £6¢°02 19°0 SLy'ZL  8ev el £6€°21 ejeleoe |AiNq  2'562 9vS GY L€
81000 L£2°0 ! 1€2°0 6£2°0 9£2°0 auexayojoholAylowip-p°L-suely 6 18L 9.0'vY 9¢
£500°0 LLL0 1 bLLO geL0 L0L'0 euexeyo|dAdJAYIeWIP-E‘L-SI10 0'08Z L8°EY sg
£000°0 8£0°0 L 8£0°0 0v0'0 9€0°0 suexayhyle-e  0°9LL Lby eV ve
110070 €510 ! €S0 §S1°0 1510 sueideylfylow-g  ¢'ps/ ige ey €€
10000 6100 ! 61L0°0 020°0 810°0 suexsylfyiewip-v'c b LLL Lv6°2h 2e
$000°0 590°0 I $90°0 890°0 290°0 eueldsylAylow-¢y 689/ 9c9°ey Le
1200°0 282’0 ! 282'0 ¥82'0 820 _euejdeyifyiew-z 8992 Sy ey 0¢
2000°0 0£0°0 L 0£0°0 LEO'O 8200 eugjuado|afojfylewn}-z'L'y 2594 Zee'eh 62
1000°0 6100 ! 610°0 9100 120°0 suejuediAiyiaw-z-iAyle-c 692 T4 g2
£000°0 8€0°0 ! 8€0°0 9€0°'0 ¥0°0 suexayhyiewip-g'’z 0892 8€6° LY L2
0+S1°0 91602 ! 91602 98502 Skt 02 susnio} .G/ Shy L 9e
Baly Jojoey abeleay s1eoldng
uonoely paisnipy asuodey % EOIY 9% Baly o, BAlY puncdwio) Xapu; Jay swif joy id

(Penupuo)) (1eod doj sanboe| sso|b jwag) gi# sjdwes gLy ajqel



or -V

66660 = payjuep| uojoeid
0000°1L 62C'EEL ¥86°66 000!l 0°001
0000°0
¥000°0 80’0 I 8¥0°'0 L20°0 890°0 euejoolAylewlp-s'z 17926 ge'8s 19
£000°0 o¥0'0 I o+0°0 90’0 €00 euszueqiAdoidos| S'8L6 ves LS 99
2000°0 1€0°0 L LEO'0 9200 GE0'0 euexeyoRAdAyiow-p-|AYe-|-sio 8616 882°LS 59
01000 L2t 0 ' 240 vEL'O 2o euexayojohojlyiow-y-|Ayle--sues 6216 820°.LS ¥9
£000°0 S¢0°0 I S¥0°0 2S00 200 suexayo|oAajAylowin-g'g’ L-sued ‘sio 5016 618°9S €9
¢000°0 920’0 8 920’0 2e0'0 6100 euexayojohojAyleow-g-|Ayle- | -suel} 6906 L0S°9S 29
LEODO'O g86¥'0 I 86v 0 86%°0 L6V 0 eueuou 0006 ¢88’'SS 19
1SLL°0 Gee'si 190 ¥L2°01L 8’0l g920!l eleifingos| 1Aanqos! 0°006 288's5 09
2000°0 880°0 } 880°0 ¥60°0 £80°0 auexeyo|oAdjAylew-g-1AYle- | -suen 0668 ¢6E’'SS 66
S100°0 v0e'0 I +02°0 80¢°0 102°0 euexayojoiojAylaw-g-1Ayie- | -si0 ¥'¢68 ¢el’'SS 85
20000 120°0 I L2070 820°0 gc0’0 auexayopAsjAyiewn-z* L't 6°068 6.6°FS LS
80000 8010 ! 80170 6+1°0 2600 ocﬂ:oao_go;no_a-w._>Eos-_.‘ £°688 628°vS 99
S000'0 200 8 cL0'0 S.0°0 10°0 auexayoAolAyiawl-€'2’ | 9'888 VA TR 4" GS
91100 8¥S’1L 3 8v&'lL €949 | YES'L BuJAX-0 1'588 (WA 2 41 ¥S
21000 g¢c’0o L 9¢c’o £€C 0 cc'0 suexayojpAojfylew-4'g’ |-S10 ‘suell L7188 VL0 TS €S
LEQO O 80+v'0 l 80v°0 cov'0 1515 ¢ sueojiyiaw-g eyis YEL'ES 2s
2S€0°0 ¥89°v LL0 L09°E L19°E L6G°E euoley |Awe jAylew 208 yv6°2s IS
ealy 101084 abeleny eledidng
uoljoely paisnipy asuodey o, ANy 9, BalY o, By punodwo) xapu| 184 ewy) 194 #id

-(panupuo)) (eod do} ianboej ssoib 1wag) gL# 9dwes 9LV 9jqel



v -v

LE00°0 £05°0 1 £05°0 605°0 L6¥°0 augjuadopAoAyiewni-€‘2'L  8'6¥. £95°0¢  S2
€¥00°0 0860 1 0860 185°0 2.6°0 suejuadooholAiownl-4'2'L  §2vL 6,66  ¥2
92000 25€°0 1 25€°0 25€'0 25€°0 eugjuadopAolAylownl-4*2'L 6 ¥EL 196’86 €2
£¥00°0 ¥25°0 1 ¥15°0 6190 0€5°0 suexsyjlfylewip-g'z  €vEL 668'8¢ 22
2200°'0 162°0 1 162°0 162°0 162°0 suexoylhylowp-+'z  9°2€L gL 8¢ L2
8€00°0 8050 1 8050 805°0 2050 suejuadophojAylaunn-g' L't 9°62L 16°L¢E 0z
L0S0°0 6089 b 6089 0069 6LL°9 euexayophojfylew  g'ggL vLLE 61
0190°0 681'8 §2'0 rAd%:] £01°9 1819 . auojey |Aingost Aylew 6022 g9o¥'le 8L
€€€0°0 6L ¥ b 6Ly ¥ L2S'V LV ¥ sumidey 0°00Z ggz'se Ll
£000°0 1500 L £60°0 8¥0°0 £50°0 [DY3HIO 8969 806°¥€ 91
9900°0 S88°0 ! $88°0 868°0 2.8°0 suejuadojofojAylewip-2'L  8'889 FLL'PE  SL
£+00°0 28S°0 L 286°0 £65°0 125°0 euejuadopAolAylewip-¢‘L-s0  6°G89 ¥esee v
¥€00°0 2s¥0 b S0 09¥°0 124" euejuadoppAolAyiawip-g'L-suell  6°289 82s’ee €1
6600°0 gee’L L A Eve°L c1e'L ouexeyAylew-¢ G p/9 €692 ¢l
L1000 6v1°0 I 610 LP10 0510 suejuadohojAylewip-t'L  |1°229 €S 2¢ Lt
0£00°0 00¥°0 L 00Y°0 LOY'0 86£°0 euejuadjAylewip-¢'z 8299 G€0'2¢ Ol
6900°0 626°0 i 626°0 LE6°0 126°0 suexayAylew-z  |°599 $9.°1€ 6
9200°0 1SE°0 1 1SE°0 SSE°0 8vE'0 auexsyopho  9°gGo 8iL'Le 8
$000°0 6¥0°0 1 6+0°0 0¥0°0 150°0 LOH3HIO 9°£S9 819°0¢ L
6.50°0 LLL L0 ort’'S §8€°S G6%°S loyodpe |Aing 6 ¥H9 9G.°62 9
9920°0 895°€ 89°0 9zv'e £6£°2 6st'e loyoofe finqost 119 92p 92 S
9890°0 6126 £9°0 808°S 828°'S 68.°S eucie) Aye JAylew  0'89S g02'€e 14
00610  SSP'Lt ¥5'0 92v°6 s¥2'6 809°6 loyooe jAdosdost g pLv sel Lt €
86100 L1170l 5250 29§ £89°'G 045°S euocjece  g'€9v 2og’ Ll z
9900°0 #88°0 6e°'0 60€°0 862°0 1260 [oueyiew 0" 00¥ 2SL VL b
eaiy s0)0e4 abelaay  ojeandng
uonoei4 posnipy eosuodey 9 ealy o, Baly % ealy punodwon Xepu|1dH awil 18H  did

-(1enboe enym) Z1# sidwes *ZLy sjqel



v -V

5000°0 2.0'0 ! 2L0°0 990°'0 82070 eueideylfypowip-6'z  6°8€8 2LL6Y 0§
81000 ove'o ! oreo €€20 8v2'0 ouexeyophojfyle  0°/E8 G8G 6¥ (14
60000 1210 ! 21’0 g€cL'o 021’0 sueXeYOOAOIAYIBWI-G'E L-SI0 ‘SO 6'SEB Gly'6Y 1:34
L1000 rA AN 3 rAANY 821’0 9510 suexayo|oAojAylewip-g'i-s10  6°1E8 £80°6¥% Ly
#000°0 1500 I 1S0°0 2500 6¥0°0 sueydeyiAylawip-¢'c  $'528 Ind 414 ov
20000 2€0°0 I 2€0°0 920°0 8€0°0 suexsyiAylew-s2'c  v'ies 8y0'8Y Sy
¥100°0 261°0 ! Z61°0 $61°0 881’0 . suexayopphojfytewp-g*j-suen 108 LE9'OY 144
£€900'0 EV80 ! EV8'0 Ly80 6€8°0 sueloo  0°008 9€6°SY 1544
£6€£0°0 082'S 19°0 122'€ 681°€ FA T egjeoe AN 564 Lot SP zv
#000°0 1S0'0 1 1500 §50°0 90’0 surjuedojafojfylow-z-lfyie-1-sto  €°€64 gee sy i
2000°0 9g0'0 ! 920’0 820°0 €200 surjuedopiojiyiew-g-lAgie-i-suen  6'16L 2L0'SY o¥
2000°0 820°0 ! 820°0 820°0 820°0 eurjuadojohojhyiow-g-lApe-1-s1d0  6'68L S8 vy 6€
5000°0 ¥90°0 ! #90°0 290°0 190°0 auexsyophojAylpwip-1‘L 881 869'v¥ 8¢
91000 zLeo I g2 o 912'0 1020 euexsyojplojylowip-y'i-suen 028l L00'¥¥ LE
000 2650 L 265°0 ¥19°0 0450 suexayoplojiyiewp-g*|-si0 1'08L 208ty 19
6000°0 L1110 L L1110 2210 gLL'o suexaylfyle-e  1'9LL BLE'EY 13
1£00°0 6L¥°0 I 6140 L2v'0 Li¥0 aueldeylAyiew-g  9'vLL Li2ey 14>
#000°0 2s0'0 t 250°0 - 650°0 S¥0°0 suxeyhyiowip-y's ¥ HLL g9.l8°2v €€
L1000 ¥22 0 { ¥e2'0 2€2'0 gieo eusideyjdylew-y  S'89. 2952y z¢
69000 2260 1 226°0 ¥86°0 0980 sueldeyiAylow-z 6992 LBEEY 1€
¥000°0 250°0 ! 250'0 €500 050°0 sugjuedifylow-z-|Ayle-¢  6°€9. 290°2v 62
11000 910 ! 91’0 610 ZvL0 suBxaylAylewip-g'e 0294 £98° LY 82
62v1L'0 61761 I L6161 82E'61 190'61 auenjoy  Z°LSL LSE' LY L2
S000°0 0400 3 0L0°0 ¥20°0 990°0 suguadifipawn-¢'¢'e €252 2ce' oy 92

ealy lojpey  ebeleAy  8ealidng
uonoel{ peisnlpy esuoddy % e8ly o BBy o, Baly punodwo) xopul 1oy eunl 8y #id

‘(panupuo)) (1enboe spuM) LL# dSldwes “L1V 8lqel



ey -V

16660 = peyyusp| uonoely
0000°L EIEPEL 000°00L  000°00F  000°001
00000 .
20000 120°0 L 120°0 ¥20°0 810°0 euexayojholAylewy-g'z 1-suel ‘sis 8606 262°9 69
S0£0°0 00L'¥ 190 ivle 669'C 661'2 ejeifyngost |fingost 0'006 ¥64°SS 89
£000°0 ¥£0°0 I $£0°0 0€0'0 €00 euexsyojohojiypew-g-jAyle-|-suesy  z's68 12668 L9
90000 280°0 1 280°0 660°0 990°0 ouexeyo|dAojAyiew-g-{Ayie-|-s10 /268 £20°SS 99
L9%1°0  B0L6L 850 AN 29z’ L1 $6S° 1L lousieAxoing-z  p'688 8vL ¥S 59
5500°0 S€L°0 ! GE2°0 2ELO 8620 aualix-0  §'S88 20¥° PS ¥9
£100°0 bLLO 1 L2170 SZ1°0 291°0 auexsyopphojAylown)-p'g 1-s10 ‘suery  |'2g8 920'¥S £9
£000°0 8€0°0 I 8£0°0 180°0 ¥10°0 euejoo[p g gloppAalg-sio  $0.L8 L18°2S 09
£000°0 9v0°'0 1 9v0°'0 1200 0.0°0 suejooiyiow-z 298 £€85°26 66
900070 L2200 b 1200 LLLEO £¥0°0 suepoiAylew-y  £'998 zZ1s'es 8%
1#00°0 9rs'0 1 950 5650 1550 ouelAx-d  g'g98 261'25 LS
gLL00 €15} 1 EIS'L 8.v'1 LYS'L eusiix-w  $'Z98 §80°2S 9¢
2200°0 9620 1 9620 9620 L62°0 suexayo|pAojhylewi-p'2' (-suey ‘suesy  0°8S8 259°1§ 19
0+00°0 9€5°0 ! 9€5°0 8€5°0 $£5°0 euszueqiiyle  0'vS8 L92'tS vS
L0000 9100 1 8100 G100 L10°0 604HIHIO €£'8v8 66905 €%
20000 €€0°0 b €€0°0 0£0°0 9€0°0 suexeyopAojfylawiil-¥' L't §'Sv8 G2P'0Ss 2§
L1000 2rLo 1 FAAN] rA AN erio auexayophaAyiewl-g't‘'t  9'gv8 LEL'0S LS
ealy 10)o0e4 abeleny  ejeoidng
uonoesr4 pelsnipy esuodey o ealy % ealy % Baly punodwon Xapuj 18y swil ¥ did

"(panupuo)) (1anboe anym) Zi1# oidwes /Ly s|qel



£¥00°0 ¥55°0 1 +SS°0 19570 8v5°0 suejuedophoylown-g'2's  86¥. 285 ov g2
6¥00°0 8€9°0 1 8€9°0 S¥9°0  0€9°0 suejuadophojAyiowm-p'2'L  ¢'2vs 161'6¢ ve
$800°0 oLL'L ! oLL'L ELL'L 20171 auexeyAylewip-g'z €' $EL S16'8¢ £2
5200°0 62£°0 i 62€°0 G2e'0 ¥€€°0 euexeyhylewip-¢'c  9°2€L 9c.'8¢ 22
€¥00°0 $55°0 1 ¥$5°0 295°0 Y50 eueuedophofylew-g' L't 9°622 986°LE L2
8.50°0 5052 L S05°L 285°2 6SP° 2 euexeyo|ofojfylew  §'€ZL 96.°LE 02
2EL00 S05°6 S0 62L°L oviL-L bLEL eualey |finqos| [Apew  6°02L £8v LE 61
9040'0 1228 L WAL 8S2°S ¥82°S eueldey 0°00L 6£2°GE 81
#000°'0 ¥50°0 1 ¥50°0 ¥50°0 £50°0 . OH3IHIO 8°969 926'v¢ Ll
€800°0 9L0°} I 9L0°} LLO'L 280’1 suejuedojphojiylewip-g‘t  8'889 L21°¥E 9l
55000 viLL'0 1 L0 €120 9120 euejuadopphoiAyiowip-g‘L-s10  8'589 9€8°€C Gl
£¥00°0 9560 1 955°0 €550 6550 euejuedophojfyieunp-g‘L-suest  8'289 ¥S'€€ vi
8210°0 099°1 L 099°1 0S9°1 129} euexeylAyiew-¢  p'¥.9 c0L'2E £l
¥100°0 2810 I 281’0 0810 €810 euejuedojhajhytewlp-1'L  0°229 99¢°2¢ 2t
6£00°0 £05°0 1 £06°0 L6%°0 8050 sueediAiyiowip-g'z 2299 Sb0'2¢ L
0600°0 2L 1 gL' L 19L°1 - 14! suexeylAylow-z  0°S99 SLLTLE ol
££00°0 orv'0 L oP¥0 8EVY0 evy'0 suexeyoppho @59 g2i'1e 6
#0000 Lv0°0 1 L¥0°0 ¥$0°0 0S0°0 suBluediAlpewip-¥'z  ¥'€59 129°0¢€ 8
$120°0 882°6 L0 2069 +¥95°9 6E¥'9 joyooje Jinq L' vp9 29.°62 l
2000°0 620°0 1 620°0 SL0°0 £40°0 eueuadopholAylews  |°/29 2e0'8e 9
62200 6162 89°0 G86°| 066°1 18671 joyodle Jinqost 67019 Zer 92 g
6£.0°0 965°6 £9'0 S$0°'9 S16°'S GL1'9 auoje) e Aylew 295 v0z €2 14
22EL0 B9 LI $5°0 1226 Li6'8 $29°6 loyoofe |Adordos)  O'pLv ] YAVAL €
9060°0 €92'LI G250 9.1°9 2665 09e°9 euOledE G E9Y z62' Ll 2z
£900°0 2280 SE'0 882°0 892°0 80€°0 loueylow  0'00% evL vl b

ealy 101084 abeloAy eeoldng

uolppelrd peisnipy esuoday 9, ealyY o, ey 9 ealy punodwo?) Xapuj 18y suwi| 1oy »id

~“(1e]eag Buipues alym) gL# sjdwes "gLy a|qel



Sy -V

0100°0 6210 ! 621°0 1020 L50°0 © eueydsylfypiewip-g'z  6'8€8 v6.°6% 0§
11000 ovLo I orLo 20170 €410 euexeyoppAolAyle  0°LE8 19°6% 6t
60000 1210 1 1210 LELO S0L°0 auexayo|ahojlfylewl-G'e'L-s10 ‘Sl0 §'GE8 L0S 6% 8¥
£000°0 GE0'0 1 SE0'0 9¥0°0 £20°0 euridayjAyiewip-9'z  9'2¢8 6L1°6¥ LY
S000°0 £90°'0 b £€90°0 620°0 160°0 euexeyo|oAojAyiewIp-2*1-s1d  0'ZES eLL6b a¥
€000°0 ¥$0°0 ! #+0°0 0£0°0 850°0 sumydeyAyiowp-¢'z  2°628 evy 8P T4
€100°0 ¥91°0 L ¥91°0 S91°0 €91°0 euexayopAojAylewip-g'|-suen  0°L08 S99  b¥
10000 610°0 I 6L0°0 2100 020'0 - euexeyo|dAolAylewp-4*L-s1 ¢ 408 6c°9¥ ev
S500°0 80L°0 1 80.L°0 6020 2020 8UBI0  0'008 96°SY A4
L6£0°0 S51'S 19°0 ShL'e 081'¢ 601°¢ -ejejeoe NG $'G6L Yoy S¥ Ly
#000°0 1500 1 150°0 1S0°0 150°0 eurjuedojphojAylew-z-jAyle-1-s10 G g6L 852'SY ov
2000°0 ¥20°0 1 $20°0 £20°0 $20°0 suejuadojhojAylow-g-lAyle-|-suel}  2'26. 6L1'SP 6€
20000 £20°0 1 L20°0 820°0 §20°0 eurjuedojohojAyiow-g-jAyie-1-s10  2°68L 658 ¥ 8¢
S000°0 650°0 1 850°0 090°0 8500 euexeyopiojAyiewp-1'L 5884 £2L P LE
¥100°0 1810 ! 1810 2610 691°0 suexayopAdjAyiownp-p'L-suey  6° 182 €20 v¥ 9¢
0v00°0 9250 L 925°0 2550 0050 euexeyojdAolAeuwp-g*L-s 1084 £28'tP g€
6000°0 2110 1 ZLLo 91170 8010 ouexaylAyle-e  L'9.Z ¥6€'EY ¥e
0€00°0 £6€°0 1 £6£°0 ¥0+°0 £€8€°0 eueldaylAylow-¢ 9L geT tP €€
¥000°0 950°0 ! 950°0 ¥50°0 850°0 suexoylfyiewip-¥'e € 1LL 8.8'2F 4>
8L00°0 0£2'0 L 0€2°0 6220 0€2°0 sueldeylAylew-y 689/ 185°'2¥ Ie
22000 LE6'0 L LE6°0 1660 $98°0 sueldoyiAylow-z 699, LOv'2P o¢
¥000°0 150°0 b 1500 9500 LS0°0 surjusdiAylew-z-lAyle-¢  6'€9. 880°'2¥ 62
21000 GS1L'0 I S61°0 9510 $SL°0 auexeyfyiewip-¢'z  6° 192 6.8 L 82
L0 9G2°e ! 9s2'ge  OLv'ee  evoee eusn|o}  £'/S. 6LE LY 2
9000°0 080°0 I 080°0 $80°0 §20°0 auejuedifiylow-p'e'z  $'25L 658'0F 92
ealy 1010e4  obeieay ejeondng
uojjoel4 palsnipy esuodey 9, eely 9 ealy o BOMY punodwon Xopuj 9y 8wl 19y »ld

‘(penunuo)) (sajeas Bujpues oiuM) 8L# ojdwes gLy s|qeL



9 -V

9666°0 = peyhuap| uonoBi4

0000°L 958°621 000°'00L 000°00F 00000}

£¥€0°0 4 190 ¥86°2 $e£0°€ GE6'2 aeifingos! 1Ainqost  0°006 £28°66 29
9000°0 €200 1 £20°0 L2070 690°0 auexeyo|phojAylew-g-|Ayie-L-sio  9°g68 £60°SS 19
L640°0 Zsv'o 85°0 evl'e 668°€ 595°¢ [oueyieAxoing-g 6888 L2LvS 09
600°0 L¥9°0 1 1$9°0 289°0 290 suslAx-0  §°G88 2e¥ vs 6S
0L00°0 ¥EL'0 1 veL’0 evL'0 G210 euexeyopAojiylewin-4'2'L-SI19 ‘suell 6188 [A VR 4] 8¢
5000°0 890°0 ! 890°0 0600 5800 sueldojAylew-¢  €£°4/8 62°€S LS
$000°0 590'0 L $90'0 €00 260°0 suelojAyiew-g  £°.98 109°2§ 95
0¥00°0 9150 t 9150 2250 0150 suglAix-d G'g98 122'2s SG
60100 oLt 1 oLv' L 20¥°L 8Lyt aualix-w 298 L1 2S ¥S
61000 £¥2'0 1 £ve’0 0520 9€2'0 suexeyofojAylown-4'g’ L -sues} ‘suel}  0°'858 89°LS £S5
o¥00°0 S16°0 1 1§80 1€5°0 66¥'0 suszueqiiyle 0°pS8 62°1LS 4]
600070 ¥LL°0 ! PLL0 8LL0 Lo suexayophojylewin-e'L‘t  9'2v8 g1 0s LS

ealy 1008 ebeleay ajedydng
uoioel{ palsnlpy esuodey 9% ealy 9% EdlY o, BalY punodwo) Xopu| 19y awi] 18y Nd

-(penunuo)) (19jeag Buipues aNym) 8L# 2ldwes "gLy ajqel



-V

#1000 881°0 ! 881°0 6810 9810 auexsylAylowip-g‘'c 0292 L6e 2P se
82810  68LL1L L 68.°LL  66L°LL 6LLLL euenjo}  £°/6/ 888" LY ve
9000°0 G200 I 5200 ¥20°0 9.0'0 . sugjusdiAylwl-¥'e'z  ¥'25L | S9EL¥ €2
8%00°0 ¥¥9°0 L ¥¥9°0 0¥9°0 6¥9°0 sugluadopphoAyiewn-gg'E  6'6v2 bbb 22
8500°0 1220 ! LZL°0 89.°0 PLLO euejuadoppAojAyiewl-p'2Z'L  9'2vL aLe0F L2
L.00°0 €€0°1 1 £€0° | LEO'L 620°| euexayAylowip-g'z  0°GEL 861 6¢ 02
8200°0 €L€°0 ! £L€°0 12E°0 9.€°0 suexayhylswip-y'z  L'2€L 962'6¢ 61l
§500°0 6£L°0 1 6€L°0 6€L°0 orL'0 eugjuadophojAylew-g L'l LG2L 805°8¢ gl
1020°0 €8€°6 § £8€°6 99€°6 66£°6 suexayophofdyiew  9°'zL 82'8¢ Ll
1E€0°0 2eV'y 3 ZEV'Y 96€ ¥ 89v'v _ sueldey 0°00. 8G2°SE 9l
0000 L¥0°0 b Ly0°0 S¥0°0 6+0°0 LOH3HIO 6'969 Lyt GE G
8500°0 2LL'0 L 2LL0 892°0 SLL°0 suejusdophojfyiewip-z‘'L  8°889 159°vE v
9€00°0 98¢0 1 98%°0 Z84°0 06%°0 suejuedo|oAojAylownp-g‘4-s1o  §°G89 19€°¥E el
2200°0 19€°0 1 19270 g9£°0 69€°0 suejuedo|dAojAylewip-g‘|-suell  §°289 S90'vE A
25000 L9210 1 L9270 6520 9.0 suexeyhylew-g  $pL9 T A 1> bE
9000°0 280°0 1 280°0 S80°0 600 suejuadopAojiylewip-1‘L 07219 986°2¢ ot
S1L00°0 661°0 1 661°0 6610 6610 euejuediAylowip-g'z 2299 595°2¢ 6
#£00°0 2510 I 25t°0 ovb 0 85+°0 . euexeylfylew-z  0°'G99 £622¢ 8
£100°0 LLLO b (WAN) 910 8L1°0 euexayophd  p'8s9 £¥9°LE L
£820°0 06.°¢ L0 £59°2 ze9e v29°2 . loyodole Janq G pv9 £.2°0¢ 9
§200°0 LEE0 £9°0 €120 TACAL) £12°0 euoley Ayle Aylew  £°296 SeLee S
¥£00°0 L9%°0 $S1°0 120°0 1200 1200 BUBLYIBWIOIONIIP  G'ZLS £89°L1 14
1690°0 852°6 1420 666V LLL Y gee’s joyoofe jAdoidos) 2L 280°81 £
6100 G20l 5250 eLY'S 62'S  259°S euoleoe  0'L9¥  9P9LL r
8EL0°0 zZveL Se0 s$9°0 219'0 8290 louByldW  0°00F £0°SlL L
ealy 10pey  ebeleay ejeondng
uopoelqd paisnjpy oesuoday o4 BAlY 9% BANY % ealy punodwon Xopuj e awi] 18 id

(ureis Auay)) 61# aidwes 6Ly ajqel



8y -V

0500°0 0290 1 0490 2290 €990 , sueuou  0°006 gLe9s 06
ISEE'0  ¥i8'bY 19°0 990°0¢ 68€°0€ 2rL62 ejeifingos! 1AINgost  0°006 81E°9S 6¥
56.0°0  £v9°01 850 €L1°9 8ve’9 L66°S : joueyiedxoing-z  L'888 - 20C'SS 14
6000°0 L1110 b LLL0 0S1°0 €800 sueoojlAylew-g¢  L'vL8 9/.°€§ Lt
¥000°0 S50°0 1 S50°0 #20°0 9800 suepojAylew-z  L°/98 220°€S 9v
9100'0 ¥i2o i ¥12°0 ¥12°0 v120 ousiAx-d  |'£98 £89°2% St
LE00°0 660 1 66+°0 £€S'0 Y9470 eug/Ax-w  €£'298 166°2S 144
50000 £€90°0 1 €900 €90°0 £€90°0 sueldeylAylewip-g'2 2098 8EY'2S £
5000°0 690°0 b 6980°0 €900 §20°0 euexeyoPAdjAylow-p'Z’ | -suel]l ‘sues)  6°/G8 69129 z¥
6100°0 L02°0 L 1020 $61°0 8020 . ouszueqlAiyle 0O'¥S8 £€8L°LS 84
£000°0 £v0°0 L EV0°0 L80°0 0500 suexeyojaAolAyieunp-g*i-sues) 1208 ¥SL LY o¥
01000 $ELD ! ¥ELO 9EL"0 €€1L°0 BUE}D0  0°008 SSH av 6¢
¥6€0°0 LL2s 19°0 gLee zLe'e 6lge ejeleoe AN €664 956°GY 8¢
2000°0 820°0 } 820°0 8200 2200 ourjuedopAojiyiow-g-jAyie-1-s1o  ¥'E6L £62°G¥ x>
L0000 S10°0 L 5100 910°0 SL0°0 suejuedojohojhyiow-g-Aype-L-suen  2'Z6L 819'GP 9g
2000°0 120°0 ! 120°0 8100 5200 eurjuadoplojyiew-g-jAyie-|-s1o 1062 £€6€'Gt se
¥000°0 8S0°0 I 8500 850°0 650°0 suexeyolohojAylewp-1‘L  §'884 622°'S¥ vE
LLOOD ¥1°0 b L0 rA AN g0 euexayopAojfypewip-¢'L-suest  0'e8L YES ¥¥ g€
€€00°0 8t¥'0 1 8¥¥ 0 ESY 0 ¥y 0 auexeyopAojiyiewp-g'L-sio £°08L PrE ¥y (43
2100'0 9510 b 9G1°0 691°0 erL'o : susxaylfyle-e 2922 ZL6'cY Le
¥€00°0 2st°0 1 2540 SS¥'0 0Sv'0 eueldoylyiew-¢  L'bLL 9v.LEY o€
S000°0 0L0°0 1 000 690°0 0200 ouexsylAylowip-¢'e 9122 8Iv'EY 62
02000 592°0 1 692°0 2920 6920 sueldsyliylew-y 9892 L60°EY 82
1E1L0°0 8bLL 19°0 990" el 066°0 ejeooe |Qnqost  6°992 916°2v L2
#000°0 2800 ! 1500 2900 2500 suejuadiAylow-z-1Ape-¢  6°€9L 8652V 92

paly lojoe4 abeloay ojeondng

uonoes4 peisnipy esuodey % eoly 9% BAIY % ealy punodwon Xepu| 1oy owi] 18y #id

"(penunuog) (ureis Aueyd) 6L# oldwes "61Y 2lqel



6V - Vv

9666°0 = peynuep! uonoeld
0000°'L OL6'EECt GE8'66 98866 £8.°66
9200°0 vSe 0 ! ¥SE°0 19€°0 Zveo euedepun 0004} 9b'€L 89
1900°0 9180 ! 9180 058°0 182°0 euedep Q000  192°59 L9
£100°0 L91°0 ! 1810 §91°0 010 euezuegiiyiow-y-fAie-1  v'856 2rsL9 99
8000°0 601°0 ! 60L°0 9010 LLLO euszuaqhypow-g-fAye-1  6°956 2E 19 59
£000°0 £¥0°0 b £50°0 920°0 090°0 . sueloolAylowip-g'z  8'256 L7019 ¥9
5000°0 LLO'O b L20°0 2.0°0 0,00 euszueqAdod  2'6v6 L1109 £9
21000 S51°0 b G51°0 0510 091°0 sueldeylAyiew-z-1Ayle-s 5 9v6 G709 Z9
£000°0 £40°0 b £40°0 $20°0 2900 sueloolAylowip-9'c ' L¥6 L10°09 L9
1200°0 0820 b 0820 L2270 g8z’ 0 suejolfylowip-9'z  G'LE6 L9765 09
S100°0 861°0 b 861°0 ¥61°0 20z°'0 suexeyopAoiAdoid  ¢-9c6 95°65 65
L0000 20070 b L0070 000 200°0 suejolfypewip-g'e G626 256°8S 86
9000°0 8L0°0 3 820°0 S¥0°0 LLL'0 BUEOAYBWIP-G'Z  6°L86 218'8S LS
6000°0 €210 3 €210 8210 FARN) suepo[ogelooholg 8926 21185 96
£000°0 9%0°0 1 9400 0S0°0 gro'o euszueqlfdoidos)  6'0Z6 88185 g§
L0000 S10°0 I S10°0 S10°0 9100 suepolAylawIp-p's 8816 666°LS vs
2000°0 L£0°0 L 1€0'0 £10°0 6¥0°0 sueOlAylewip-p‘'z  0°916 SvL'LS €6
L1000 Y10 1 12490 #S1°0 L0 auexayoohojAyiaw-p-jAyie-1-suesl  6'21L6 €LY LS 2§
2000°0 620°0 1 620°0 LE0°0 1200 auexayopAojAyjewin-g g |-suel} 's0 9°016 L2°LS 16
ealy 10)0e4 oberoay ejeondng
uonoel4 psaisnipy esuodey 9% Baly 9, BAIY o, ealy punodwon Xapu| joy auwl Huwm Iid

"(penunuo)) (uteys Aueyo) 61# sidwes "61v 3lqel



S -V

$2£0°0 Olt'¥ 1 oLp'v 165"V 62y ¥ sueidey  0'00Z lop'SE g2
150070 SLL0 1 GLL0 69.2°0 182°0 aueluedophojfyiewnp-g'L 67889 892 ¢ ve
9€00°0 L6¥°0 ! L6P°0 ¥6+°0 66¥°0 euejuedophojfyiewip-g'L-sio 0989 L66°EE £2
1200°0 69€°0 1 69€°0 69€°0 69¢°0 eugjuedophojiyiewip-g'|-suesy  0'£89 10LEE ze
6500°0 8610 ! 8640 S6.°0 2080 suexeyAylow-g L pL9 £98°2¢ ¥4
90000 S80°0 8 S80°0 €80°0 21800 suejuedopholfylewip-1‘'t 2.9 929°'2¢ oz
S100°0 £02°0 t £02°0 2020 #02°0 eueluediAiyiewip-g'z  1°899 r02°2¢ 61
£€00°0 SS¥'0 3 gS¥°0 eSO LS5%°0 euexeyAylew-z  p'599 £E6°LE 8l
1100°0 Y10 L Ly10 9rL'0 6¥1°0 euexeyopho 6859 98z'1¢ 2l
2000°0 120°0 § 120°0 220°0 020°0 LOH3IHIO 07499 60°1€ 9l
1000°0 610°0 3 6100 6L0°0 810'0 euejuadifypewip-¢'z  0°'¥S9 £62°0€ S
£2€0°0 9LE'V L0 £90°¢ GL0°E 250°€ joyooe fing  €'S$9 G16°62 A
2000°0 120°0 8 120°0 610°0 £20°0 OHIHIO 0'829 £81°82 £l
10000 9100 L 9100 £L0°0 8100 eugjusdophoiAylsw  g8'GzZ9 16'L2 4
20000 120°0 I 120°0 910'0 520°0 IOHIHIO  +'229 ve9'L2 b
60000 9LL'0 89°0 6070 9.0°0 180°0 ioyoofe |Ainqosi 219 929'92 0!
S000°0 €200 § £20°0 0L0°0 SL0°0 eusxey  0°009 8€°6¢2 6
£000°0 £%0°0 L £v0°0 P00 ¥¥0°0 euejuedifylew-z  6°8LS 666'£2 8
1200°0 982°0 £9°0 081L°0 6L1°0 zZ81'0 suoley e Ayew  £°69G £6€°€2 L
2000°0 120°0 L £20°0 2000 L¥0°0 9OHIHIO  2°19§ g/8'22 9
L0000 0100 3 0100 20070 2100 9OH3IHIO  1°LSS z1g'ee S
1S00°0 10270 ¥51°0 8010 660°0 L1110 euBYBWOIONIIP  Z'0LS L6V°61 14
21200 969'6 ¥S'0 XA PLL'S 862'S joyooje |Adosdos  0°GLb €8°LL £
994¥0°0 6vE'9 525°0 £EC'e 262'c SLE'E CITTOTET- T AR 19 SOvLL A
6010°0 18%°1 §£°0 025°0 €160 225°0 joueyilew  0°00¥ £8'vl b
ealy l00e4 eobelaay ejeondng
uopoelqd paisnipy esuodey <o, eBly % BAIY 9% BAlY punodwor Xopujled oewll led  dd

"(ulels wnipal) oz# aidwes ‘0gv ejqel



IS -V

50000 #9070 b ¥90°0 ¥90°0 £90°0 suexsyopfojyiewin-p*z'|-suen ‘suell 'S8 68 LS 0s
S100°0 ¥02°0 L ¥02°0 2120 961°0 suszueqiAyle  §°€S8 eSP' LS 6%
Z2100°0 €910 b £91°0 2810 ¥91°0 euRlo  0°008 2219 8P
657070 1529 1970 i8¢ 208°€E 2e8°€ , eledoe |AINQ  ¢'G6L B29'St Ly
2000°0 2200 L 120°0 820°0 920°0 eusuedopAoiAyiew-¢g-lApe-1-s10 1682 220°s¥ 9¥
5000°0 6900 1 6900 890°0 690°0 auexeyophojAylewp-1‘L  ¥'88/ LLB' VY S¥
21000 8910 L 89170 0L1L0 99170 euexeyo|oAojAyiownp-¢'L-suesy  0°2ZgL 261 vh 147
LE00°0 005°0 ! 005°0 805°0 L6¥'0 . euexeyopAdjAylewip-g*L-s10 27082 ¥66'cY cP
£100°0 £81°0 L £81°0 9810 0810 suexeyiiyle-¢  |'9./ S9G°EY A
9€00°0 S56%°0 b S6¥°0 L0S'0 68%°0 sueldeyjiylew-¢  g'p// 86E'EY Lt
5000°0 690°0 b 690°0 0.0°0 890°0 suexsyAylewip-¢'s v LLZ 6S0°EY ov
120070 082°0 I 082°0 082°0 6120 sueldeyiAylew-y  G'89/ Byl ey 6€
¥E€1L0°0 2€8° 190 LLL'L 8LL’}L L50°1L ejmeoe |Ainqost 899/ L9562y 8¢
L1000 9¥1°0 ! 9vi'0 251°0 (RN auejuedopAojiypeunn-g* L' L'69. 6vy 2P LE
¥000°0 19070 8 190°0 L9070 190°0 eurjuedAylow-z-jAyie-¢  6°£9. greer 9¢
$100°0 002°0 I 0020 6610 102°0 suexayfypewnp-g'z  0°29Z Ev0'2h S¢
§6¥1°0 80861 b 808°61 €261 ¥68°61 ausniol ¥ /67 €SS LY ¥e
9000°0 820°0 b 8200 2200 6L0°0 suejuadiApiowin-¥'c'z €254 ELO LY £e
9¥00°0 2€9°0 1 2€9°0 LEQD £€9°0 surjuadopAoiAyiowmi-g'2'L  8'6¥L ShL0F A%
15000 04470 I 0.0 $8L°0 9.0 euejuedo|dfojiylewy-$'2'L  S'2vs 6G6'6E L€
2000 6950 1 6950 8550 1850 suexeylfypewp-5'z  6°v€L ¥ri6¢ o€
9€00°0 ¥8+°0 ! ¥8%°0 1690 9.0 sugjuadopholAyie  £peL £80°6€ 62
6200'0 #6€°0 1 ¥6£°0 26€°0 L6€°0 auexsyfylewp-p'z  9°2eL 868'8¢ 8¢
2500°0 2LL0 1 2LL0 G020 6LL°D suejuedoplojfytewi-€* 1L 9°524 8v1°8¢ L2
85900 956'8 1 956°8 9v0°6 998°8 suexayophAojylew  §'ggL $26°LE 9z

ealy 101084 obeiaay ejedldng
uonoely pasnipy oasuodey o, ealy 9% ealy 9, ealy punodwog Xapu| 19y oewil 19y  #id

‘(penunuo)) (ureis wnipe) 02# ajdwes -gzy aqel



es -V

2000°0 £60°0 b £60°0 02170 990°0 euexayoAolAyiely  §'966 €49°v9 S
2000°0 20170 1 2010 gvL0 L50°0 suguou[|'g-glopholg  0'v66 cvv ¥9 172
2000°0 5600 ! G60°0 0.0°0 0210 euszueqiAylewi-¢'2'L €066 LLL'Y9 €L
$000°0 990'0 ! 9900 560°0 9€0'0 euexeyopAojAyiewip-¢‘-lIAfle-2  S°G86 £89°€9 2L
8000°0 8010 b 8010 S0L°0 oLL'0 eueuouylow-¢  G'€L6 909°29 bL
€000°0 ¥¥0°0 b #+0°0 L£0°0 gso'0 eusuoulyiew-y  9'996 66°19 0L
6200°0 L1680 I L6€£°0 62¥°0 G9E°0 euexayophoiddord  G°.€6 L1765 69
2000°0 820°0 1 820°0 120°0 ¥€0°0 euexeyopAdjAyisw-z-|Ayie-1-sio  1°2€6 $68°85 89
L0000 2100 ! 2100 0100 £L0°0 euepojfylewip-g'c  9°626 699°'8S .9
6000°0 210 ! LEL0 6¥1L°0 010 suelo[0'e'glopholqg 9926 ¥'8S 99
€000°0 £v0°0 L £+0°0 2vo'o S¥0°0 duezueqiidoidos!  8'026 ¥88°LS g9
£000°0 8€0°0 1 8€0°0 9€c0'0 0v0°0 suepojiyiewip-+'z  6°G16 LV LS v9
L1000 S¥1°0 1 StL0 810 Zrio suexeyo|oAojAylew-y-|Ayje-i-suen  6°2L6 9LL'LS €9
£000°0 S¥0'0 I 5+0°0 1¥0°0 0500 euexeyooAojAyiewnn-g'g'L-sued} ‘sio 2016 ¥€6°96 z9
2000°0 200 ! £20°0 G20°0 820°0 auexayopPAdAyIew-g-lAyie-|-sues; 2906 £19°95 L9
8100°0 0s2°0 1 0S2°0 A 2se’0 eueuou  0'006 $10°99 09
82210 T L9°0 002t 960°L1 ¥0e'11 eleiAinqos! finqosi  0°006 S1L0°9S 65
£000°0 15070 L LS0°0 §50°0 850°0 suexsyoPASAYIBWIN-F'Z L-SI0 ‘SIP 6'¥68 216°6S 8s
9,620 G25'0F 850 g0S'€2  LZ9'Ee  ¢BE'ET loueyiedxoing-z  |'068 1£0°GS LS
1100°0 0S1L°0 i 0S1°0 0S1°0 0510 suelfix-0  9'Geg 265°vS 9§
$000°0 0.0°0 I 0200 500 590°0 ouexoyopAojAyiswin-y'g |-s10 ‘suell /188 [ 4 1
#0000 9500 1 950°0 090°0 2500 suepojiyiew-g¢  |'¥.8 eSP'ES ¥s
£000°0 6+¥0°0 ! 6%0°0 250'0 L¥00 euejolfyiew-g  0°298 §6.°2S £G
91000 5220 } 6220 g22'0 922'0 sualfx-d  z'c98 6.E°2S (43
0v00°0 6€£S5°0 1 6£5°0 6250 €550 eusjiAx-w  Z'298 9.2°2% LS

ealy 101084 @abeloAy oeondng

uonoel{ polsnlpy esuodey 9 eAlY % BAlY 9% Baly ~ punodwo) Xepuj19y ouil 18y  #id

‘(ponunuod) (uiels wnipel) 0z# ojdwes "0gv 2iqel



£S5 -V

£666'0 = payliuepj uonoeid
0000°'L  EBL'9EL 000°00L Q00°00F 00000}
00000 .
¥000°0 6S0°0 k 650°0 5200 260'0 auedspop  0°002t 166708 LOL
51000 102°0 1 1020 861°0 5020 sueoapuUn  0'Q0}} L61°EL 001
£000°0 9vy0'0 - } 9%¥0°'0 £€0°0 8S0°0 euszuaqiiyie-g-Ayiewip-¥‘L  0°S201 LL6°0L 66
2000°0 960°0 1 960°0 av1°0 9+0°0 esuedapjAylaw-¢ g 1201 828°0L 86
#000°0 §50°0 1 §50°0 $90°0 S¥0°0 ulledep-suesl 0990} LOv 0L 16
90000 2200 1 L2070 660°0 S50°0 eugoapjAylow-y 92901 L2102 96
#0000 960'0 l 950°0 190°0 0S0°0 euedeplAylew-g  '6501 998'69 56
100070 020'0 I 0200 2100 2200 eugpoliiew-z-lAyle-s 69501 £6¥°69 ¥6
2000°0 LEO'0 1 1E0'0 120°0 L$0'0 suezueqiAyie-g-jAylewp-c‘L #2504 ¥82°69 €6
£000°0 6€0°0 1 6€0°0 820°0 0S0°0 eueuouAyie-$  8'LbOl 60689 26
200070 $20°0 1 $20°0 LEC'O 2100 eueuoulAylewIp-g‘'y  1'SPOL 169°89 16
80000 180°0 1 18070 G200 .80°0 aueuouAylswip-2's  L'gv0l 68%'89 06
200070 1600 ! 1600 £€60°0 LoL0 suexayopAoling 5 0v01 60€'89 68
£000°0 9€0°0 t 9€0'0 ££0°0 6€0°0 suexeyo[pAolAiInqosi  2'G5E01L £€28°L9 88
20000 LEQTO b L€0°0 6€0°'0 $20'0 oueuoulAyiowp-9'c 67 LEDL 80949 .8
$000°0 8+0°0 b 8v0°0" 9500 00’0 . euepoliylpow-g-|Ayle-5 050} 8¥°'L9 98
¥1L00°0 061°0 ! 061°0 2610 681°0 aueuoulAylowip-9‘'z 215201 56029 S8
¥000°0 8+0°0 ! 8400 8€0°0 8G0°0 eugoAylowNI-9'v'z 671201 8299 ¥8
2000°0 2€0°0 1 2€0°0 5200 6€0°0 eueuoulAyIOWIP-G‘2 270201 1$9°99 €8
00070 950°0 ! 950'0 ¥¥0°0 890°0  eueuedophojhdoidosi-z-|Ayleunp-g'L 972101 82¥'99 28
1000°0 8100 ! 8100 810°0 810°0 suexayo|ofojAyiewip-g'L-|AUle-g  6°ZILOI 9099 X:]
L0000 S1L0°0 ! 510°0 ¥10°0 5100 auexayopholAyielp 56001 892°'S9 08
£000°0 8€0'0 1 8£0°0 8€0°0 8€0°0 suexsyooAdAyIe- L-HAylewip-¢'L 872001 ¥29°69 6L
$000°0 8¥0°0 ! 8¥0°'0 0500 L¥0°0 euexayopAolAyielp  1°5001 oy 69 8L
2000°0 ¥20°0 b ¥20°0 620°0 6100 euexayophojhdosd |Aylew g 200t 681°59 LL
£¥00°0 8850 1 8850 165°0 $85°0 eueosp 0000t #86°¥9 9.
ealy 10)pey ebeieAy  ejeddng
uoljoely paisnipy asuoday 9, BAlY % EANY 9 BAlY punodwo?) Xopujed soswni ©d #id

‘(panuguo)) (uleis wnipep) oz# sidwes -o0zv aiqel



S -V

S000'0 88070 ! 880°0 180°0 680°0 euexeyAylounp-€'z  6°192 ore6’ L 9¢
6600°0 1091 8 L09°1L c09’t LI19'L euanjo} 0'LSL vev by G2
ceo0’0 8¢0°0 3 820°0 920’0 6c0°0 m:E:ma;Em.E_.:-v.m.m 2'ess S06'0t ve
0L00°0 €910 L €91°0 LSO 891°0 suejuadophoiAyiowin-g'2‘1 8'6vL Syo oy €¢c
2L00’0 061°0 S 061°0 L61°0 88170 suejuadojphojAyiawi-+'2* | S'evl 98°6¢ 44
8100’0 86¢2°0 } 8520 SYE'0 LLL0 suexeyAyiewip-s'e 6'veL ev0°6€ L2
8000°0 LeL°0 L LEL'C SEL'O 651°0 eugjuadojohojhyie € vEL 186°8€ 0¢
2000°0 61170 8 6L1°0 €eLo vLLO euexsylAylew|p-#'z 9'cel l6L°8¢ 61
62100 ¥60°¢ 3 ¥60°'¢C 6vi'c 8€0°¢ auexeyojoAdjAyiaw S'e€gL g918°LE 81
¥000°0 650°0 SL'0 P¥0°0 £¥0°0 S¥0°0 euojay |Ainqost [Ayisw " 122 S95°/¢E L
80100 ¥SL'l 3 14 7AN" 96.'1 LS4 L eueydey 0°00L 162°'SE 9l
gL00'0 s8¢0 I g8¢°0 i8¢0 €82°0 suejuedojohojAyrewnp-g' | 6'889 681°vE St
€100°0 602°0 3 6020 60¢°0 602°0 eugjuedo|ohojdylew|p-g‘ |-spo 0°'989 G68°ce 143
600070 1SL'0 l ISL'0 IS0 IS5L°0 suejuedopAoiAylounp-¢g’L-suell  1°€89 209°tE £l
9€00°0 G8G°0 } 98970 985S0 €850 suexey|Aylew-¢ L'Vl g9.°¢e cl
€000°0 ¥S0°0 I ¥S0°0 1S0°0 150°0 aueuadojpAojAyiewnp-L L ¥'el9 9e6°¢e Ll
01000 891'0 8 8910 8910 89t’0 suejuad|fylewp-¢'2 1’899 901°¢ce ot
9200°0 LLy'0 I Livo 8i¥°0 gL¥o ) euexeyhuylow-z  $'599 SEQLE 6
cl00°0 G610 I S61°0 ¥61°0 9610 sueXsLo]oAo 0°699 6L 1€ 8
1000°C 61L0°0 3 610°0 61L0°0 6100 euejuedjAiyiowip-1°2 6°€S9 c89°0¢€ L
$250°0 €6¥'8 L0 S¥6'S 188'G 6009 [oyoofe |G ¥'SH9 1£8°62 9
82000 0sv'o 89'0 90€£°0 20€°0 le0- [oyoofe jAinqost  2'2t9 €L5°92 S
£000°0 6¥0°0 8 6¥0°0 i¥0°0 S0'C auexay 0°009 682°'S2 14
S000°0 £20°0 €9°0 9¥0°'0 8+0'0 ¥¥0°0 auojay jAwpe [Ayaw €048 EvE'EC £
65600 PSSt ¥S'0 96€'8 9.2'8 S1s'8 loyooe |Adosdost  0'9LY 8L L1 2
88510 €9€°vL G250 L¥0°6€ vv1'6€E L£6°8E auojaoe SS9t 6GE°L] 8
ealy J0ppeq  ebelsay ejeoldnQ

uonoesq pejsnlpy esuodey o, ealy 9% BAly 9 BalY punodwo?n) Xapujled awil 18y #id

‘(suojeoay aanboen ies|)) Lz# ejdwes °Lgv 9iqel



S5 -V

01000 8510 I 6540 19L°0 9g1°0 suejdayjAylewnp-s'z 8°8€8 198 6 2
££00°0 LIPS0 L LvS0 8650 ¥29°0 ‘ suexayopfajhyle  6°9€8 6.9°6V LS
21000 692°0 ! 692°0 £92°0 G20 auexsojohojAylewn-g'e* 1-s10 'S 8'GES G95°6%¥ 0§
€000°0 S¥0°0 1 S¥0°0 6+0°0 1¥0°0 : auejusdophojAdord  ¢£peg gev'er 6t
6200°0 0L¥°0 b 0Lt°0 £8%°0 LSY0 suexsyojpholiylewip-z'L-sio L LES l91'6F 8¢
9000'0 L6070 1 L6070 10 #60°0 sueldaylhypownp-p'z €528 vES 8y Ly
€000°0 00 b L9070 290°0 200 euexeylfylewn-g'z'z  6'028 101’8y 9%
10000 810°0 L 8L0°0 2100 610°0 60H3IHIO L'818 €88°LY St
20000 8€0°0 b 8€£0°0 8ED'0 LE00 suejuedoplojhyiew-|-lAyle-1  Z'p1L8 g9ey LY 144
$200°0 G8E°0 L G8€°0 Z8€°0 88£°0 euexeyopAojfylewip-g'L-suel  2'08 SPL'9Y  €F
8800°0 F 3 Al L ST zZer'lL 1 ZAA" : suBloC  0°008 8E0'9Y 2t
6.61°0 L.02E 19°0 L9561  9Lv'6L  BIL6L elgleoe Ainq  §'G6L £85°S¥ X4
¥000°0 0.0°0 L 0£0°0 120°0 690°0 suejuadofploihiow-g-|Aye-1-s19  '£6.L G2E'SY 0¥
2000°0 ¥€0°0 b €00 S£0°0 €€0°0 euejuadophojfyiew-g-lAyle-t-suen  6°L6L LISy 66
2000°0 LE0°0 L LEO0 L£0'0  9E0°0 euejuadojoholfyiow-g-jAyle-1-sp0  8'682 €v6'vy 8¢
¥000°0 2L0°0 ! TL00 22070 LL0°0 euexsyopAojAytewip-1'L  ¥'88Z 16.°vvr  I©
1000°0 1100 L LLO0 600°0 £10°0 8OH3IHIO §'S8L 28P'vP 96
61000 G0E'0 1 S0€°0 LOE"0 80e'0 euexsyojpAojAylswip-p*1-suell  6°'18L 60ty G
£500°0 £58°0 L £58°0 ¥58°0 2680 auexeyopAAyIOWIP-E'L-S10  6°6LL ¥88°€y  vE
1000°0 810'0 ! 9100 ¥10°0 8100 euexeyAylewnp-g'c  §'8L. £LEY £E
¥000°0 690°0 ! 690°0 ¥20°0 #90°0 suexeyAyle-c  6°GLL Shed z¢e
1200°0 t¥e 0 ! v¥e0 1580 1EE'0 eueldaylAylaw-¢ 6yl £'ey L€
2000°0 0¥0°0 L 0¥0°0 ¥0'0 6£0°0 ouexeyAyewip-y's b LLL £€96°2¥ 0
01000 6540 ! 6510 910 LS51°0 sueldeyiAylow-y  p'gg” 8v9'et 62
6500°0 2960 1970 1850 909°0 8960 eyejeoe |Ainqost 2997 gov'zy 82
2000°0 €€0°0 L £€0°0 1£0°0 ¥£0°0 auejuadiApow-g-|Ayle-¢  g'€9. kSL2y L2
ealy 10084 8beseAy sjeondng

uonoel4 peisnlpy esuodey o BAIlY 9, EANY 9% eAly punodwon Xepu|lay ewi)] 19y  #id

.?a::_w:oov (suojaoy ‘ionboen iea|n) |zZ# sjdwes "1zv °8jqel



95 -v

9666°0 = payjuep| uoyoely
0000°}  E£80°29} 92.'66 £0.'66 8V.'66
000070
1020°0 1sge 6v°0 £65°1 €851 €09°1 ~ejeuojdoidAxoyle-g-lAyle  9'096 S62°L9 9/
£000°0 800 1 8¥0°0 6+0°0 9v0°0 euejoo[p'gelooholg 6926 £°'89 SZ
1000°0 ¥20°0 ! ¥20°0 ¥20°0 €200 suepoAylewip-¥‘'z  2'916 vreLS bl
£000°0 2L10 1 rANN ] 1210 2010 - suexayojokojAyiow-p-jAyle-1-sues  0'g16 90°2S €L
€000°0 9¥0°0 b 9¥0°0 6¥0°0 £¥0°0 euexayopfojfylowin-g'z'|-sues 's)p 016 868'9 2/
2200°0 1GE°0 b ISE'0 6¥€°0 £5€°0 BUBLOU 0’006 L
L8400 668°L 290 262'S 692°S 5185 elesAingost |fingost  0°006 €066 0L
9000°0 66070 b 66070 ¥01°0 £60°0 euexayopPAdAawl-p'g -0 ‘sl 2'S68 92v'SS 69
¥100°0 0220 1 0220 S€2°0 ¥02°0 euexayophojfylew-g-hyle-1-siv 9268 L1°SS 89
90000 L60°0 1 160°0 eLi0 890°0 euexayophoidylewn-¢'z't  v'688 8S8'¥S /9
60000 ov1°0 L ovL'0 44N L51°0 euexsyopAoAylewl-4z' |-suen ‘spp 2'ggg S8L'vS 99
L1000 v22°0 1 ¥22'0 820 19270 suglix-0  /'Ggg 96¥°'¥s  S9
1200'0 SPE0 ! SPE°0 6¥€°0 " $E°0 euexeyo(oAolAtown)-F'g' L -sI0 ‘suell 6188 6LL'VS  ¥9
£200°0 2Le0 L 2LEO SLE0 89€°0 sueloojfylew-g  g'p/8 G9E'€S €9
8200°0 65t°0 1 65Y°0 SLY°0 A euejolAyew-z 2298 1925 29
01000 2910 1 2910 891°0 95170 eusjix-d  g'gog 982°2S 19
¥200°0 68€°0 3 68€°0 66€°0 8.£°0 euglix-w  g'z98 Z8L'2s 09
21000 2L20 1 220 ¥€20 60€°0 auexayophojylewnl-g'g' i-sues ‘suen  0°098 196°LS 6§
8£00°0 609°0 I 609°0 £19'0 $09°0 euexeyophojhylewin-p'z'|-suey ‘suesy /58 6vL°LS 8%
5100°0 ¥¥2°0 ! v¥e0 8220 920 euazuaqiiyle  6'g59 85€°LS IS
£000°0 £40°0 ! EY0'0 2v0'0 £¥0°0 60HIHIO 2'8¥8 £6.°05 89S
100070 5100 1 G100 S10°0 ¥10°0 eueolAylewip-92  9'948 GE9'0S  SS
¥000°0 2,00 b 2L00 £20°0 2L0°0 euexayopAoidylown-#*L'L  pSHg 25°0% vs
22000 ov¥'0 l ov¥'0 6¥¥°0 LEY'0 suexsyopholAylewmn-gL'L  §'Zyg £2°05 €S
ealy lope4 abesoay ejeandng
uolioely pajsnlpy esuodey 9, BRlY o ealy o, BaIY punodwon Xopu| ey oawl) 18y id

‘(Panunuo)) (suojaoy ‘ianboe 1e9))) Lz# a|dwes ‘Lzv a|qel



LS-V

2.50°0 cLy's ! giv's eov's IYAM:] euexayopAojiylIsw  G'gZL 858°LE 22
61000 XA L 2Le 0 2.2'0 2L2°0 euejuadopAojAyiewip-gL 1224 80L°LE L2
1250°0 999/ I 999°2 199/ 192 aueldsy  0°00Z vPE'SE 02
8800°0 821 L 182t 582° 1) 882’1 suejuadojohojiylewnp-z'L 8889 S22 ve 6l
#9000 L¥6°0 b L¥6°0 S+6°0 8¥6°0 euejuadohojAyiawIp-g'L-s10  §°G89 zEB'EE 81
L¥00°0 889°0 L 889°0 189°0 689°0 suejuedojohojfylownp-g‘L-suesy  0'£89 6E9°EE Ll
98100 2eL2 L 2eLe 6222 vese suexeyiAylew-g¢  9°'v.29 c08°2¢ 9l
9100°0 ¥£2°0 b ¥€2°0 ¥€2'0 €€2°0 euejusdoppAojAyiawip-1't  2°2.9 996°2¢ Sl
5000 L6L°0 I L6470 ¥6L°0 6620 euejuedjAiypounp-g'z  0°899 Gy L ge 14!
2e10°0 8ve' L L 8v6°1L £¥6°1L 266°1 euexeylAylew-z €599 9/8'le €1
£900°0 ¥66°0 I ¥66°0 ¥66°0 £66°0 ouexayopho  6°859 622’ IE 4!
9000°0 #80°0 L ¥80°0 ¥80°0 ¥80°0 suejuedjfiypewp-+'z  6°€59 2eL0e by
20200 996°2 L0 9202 180'2 120°2 loyosje |linq  z°'Gt9 98'62 01l
L000°0 5100 b 5100 100 6100 eueluadiApounp-g'c S ve9 £6.°82 6
9000°0 160°0 § 160°0 160°0 160°0 euejuediAleunp-g's  6°229 LEL 82 8
11000 LS1°0 L L8170 L5110 9510 euruedoplojiylew  g'g29 816°L2 L
£000°0 00 L ¥+0°0 Z¥0°0 S¥0°0 LOHIAHIO §°229 65'12 9
$100°0 €220 L €220 2co 922’0 auexsy 07009 Zve'se S
#000°0 250°0 I 250°0 £S0°0 S0°0 suguediAiow-g¢ 6825 296°€2 14
£000°0 £40°0 I £v0°0 ¥v0°0 L¥0°0 . suejuediAylew-z  6° 195 v¥8 22 £
2810°0 66%° L1 vS0 0L2'9 1519 892°9 loyoofe JAdosdost |9/ vEB LY 4
0850 zee L9 G2sS0 e se El¥'SE §.2'GE auoleoe  9°Gg9p Liv Ll !

ealy 10084 obeiaay  opeodng
uoljoel4  poisnlpy asuodsy ¢ ealy % eoly 9, BalY punoduwon Xopu| 189y 8wl 18y #id

"(suojaoy ‘iojeag) gz# oldwes -zzy alqel



85 -V

vitio [4 1% 18’0 cs6'cl see'cl 896°cl elgleoe JAinq  2'G62 ¥65°SY 144
S000°0 €L0°0 3 €00 §L0°0 2070 surjuadophopyiow-zg-jAyie-1-sio  £'€62 1414 £y
2000°0 SEQO 3 SE0°'0 LE0°0 €E0'0 eusjuedojphojfyiew-g-jAyle-|-suen  6°16L 681°Stv r4 4
£000°0 6£0°0 b 6€0°0 8€0°0 6€0°0 euejuadojplojhylow-g-lAyie-L-s10  §°682 696°v¥ Ly
$000°0 0400 3 0L0°0 L2070 890°0 suexsyo|oAojApewip-1't  v'88. 11 2: 44 ov
8100°0 £€9¢°0 ! £9¢'0 920 §92°0 euexeyo|oAojAyiewlp-¢'L-suest  §°18L 9LL'vy 6¢
1500°0 6¥.°0 L 6vL°0 6€L°0 8S.°0 auexayopAojAylewp-g'L-si0 0°08L cle'ey 8¢
6000°0 ceL’o } ceL’o LEL'O 2EL'D euexsylfyle-¢  0°9.2 sr'ey VA
9€00°0 ¥ES0 } vE£S°0 YES'O £€9°0 eueldsylAylew-g¢  S'bLL ¥eE'EY 9¢
S000°0 8.0°0 1 800 L.0°0 8.40°0 euexayiAylewlp-+'e  €°1LL 86'cy S€
Ledo'o 90€°0 1 90€'0 20g'0 60€°0 susidoyiAyiow-y 892 vi9'ey 145
2eclo’o 8827} 19°0 160°L et S0 elelooe |Ainqos|  £'99Z 159} A 4 £e
90000 ¥60°0 l ¥60°0 260'0 960°0 eusjuadifyiew-g-iAyie-¢  8°€9L 9il'ev ct
S100°0 1] XAl I 6Lc’0 6120 6L2°0 euexayidyiswip-e'z 8192 696" LY L€
12e0°0 11 ¥ AN 4 l 8lLY YOL'¥ cELY suenjoy LS. vov' Ly 0oe
8000°0 060°0 L 060°0 880°0 L6070 eueluediAiylowin-'e’'s  2°2sL GE6'0F 6¢c
9€00°0 cES 0 I ¢ES0  LESO cES0 w:mycmao_o>0_>£m5_=.m.N.. I L'6¥L LL9°0F 82
S¥00°0 990 8 €990 699°0 ¥99°0 euzjuadoplojAylewsl-#'2'L  ¢'ZrL 888°6¢€ L2
gv00'0 £29°0 L €29°0 £€29°0 £29°0 -euexayyleunp-g'z  8'veL L0°6E 92
£€500°0 841°0 i 8.1°0 §27°0 180 sueluedophoiiyie  g'yeL L1106 S¢
Q€000 ¥y 0 l A4 AY S¥v0 8vv'0 | suexeyhyiswip-y'z  §'2€L 88’8t ke
LE00'0 LS¥°0 8

LS¥°0 141 Y] 650 eurjuedopholAylewii-g* 1L §'G2L 80°8¢€ 11

ealy 101984 ebeieay ajeondnQ

uonoel4  pejsnipy esuodey 9 ealy o, B8ty o BalY punodwon Xepujjoy owil joH #id

"(panupuo)) (suojady ‘isjeag) gz# ejdwes ‘zzv ajqel



65 -V

£000°0 1500 L 1S0°0 120°0 80°0 ouglix-d  £'998 129'2S 99
£000°0 v$0°0 L 700 9€£0°0 2500 ouslAx-w  |'298 80225 g9
¥000°0 1S0°0 I 2500 90'0 £50°0 sueldeylAyiewip-g'z  $°098 GE0°2S ¥9
20000 oLL'O L oLL0 560°0 #2170 BUBXBYO|DADJAYIBWIN-G'E" | -SURI} ‘SUell  /'6G8 €615 £9
£200°0 ove' o L 0ve'0 9€€°0 Pre 0 suexeyojohojAyiewin-4 g 1-suRl) ‘suen 9758 G9L°1S 29
#0000 £90°0 § €900 £50°0 2L0°0 euszueqiiyle L'£SB 2LELS 19
1000°0 2200 I 2200 £0'0 £L0°0 BuBloOjAyIBWIP-9'Z  +°1G8 IGL°LS 09
L0000 020°0 L 0200 ZLo'0 820°0 60HIHIO 0'8v8 S18°0S 65
£000°0 LY0'0 L LY0'0 00 S0°0 euexeyopAoiiyiew-4'LL  2'GH8 £5°05 8§
61000 v22°0 I ¥L2°0 8220 20 suexsyopAdiiyiewm-g'L'L  £2¥8 b2 08 LS
90000 180°0 § 180°0 680°0 580°0 suedeyiAyiowip-g'z 9’868 6.8°6 9g
1200°0 91€°0 I g1e0 22e°0 60€°0 auexayophoihyle  g'9c8 L69°6F 56
0L00°0 SY10 L S¥L°0 2510 LEL'O ouexeyo|pAojAylowIl-G'EL-SI0 ‘SI0 9°GE8 £85°6¥ ¥S
£000°0 G100 1 00 290°0 2200 euejuedo|ofojAdoid  |'peg gch 6¥ €S
91000 L¥2°0 L 1$2°0 L1120 12270 suexsyo|shojiyiewp-g‘1-s10 ' IE8 181 6% 25
#000°0 ¥S0°0 I $50°0 2500 950°0 aueldaylAyisunp-¢'z  £'G28 95°8¥ LS
2000°0 LEO'O 1 LEO'0 2€0'0 620°0 ouexoyldylownl-s‘'z'z €128 z9l'8b 0§
1000°0 Z10°0 ! ZLoo €100 100 60HIHIO 7L'8I8 506°L¥ 6¥
1000°0 020°0 1 020°0 12070 8100 eugjuadophojfyiew--lAyie-1  L'v18 ESE LY 8
21000 6v2°0 1 620 §2'0 8v20 auexayooAojAyiewip-g'L-suely  |°/08 v9.°9F Ly
20000 ¥20°0 1 ¥20°0 S20°0 £20°0 auexayopAojyiownp-*L-si0 #'v08 18 9% 9v
#900°0 ¥€6°0 L ¥£6°0 2£6°0 GE6°0 auElo 0008 950°9v SY
Baly j010e ebeleAy  ejeoljdng
uonoel{ pesnipy esuodey <o ealy o, Baly o, ealy punodwon X8puj jed auwil ._. 1Py #id

"(Penunuo)) (sauojaay ‘iojeas) ge# s|dwes “ggy 9|qel



09- V

€666°0 = peyjjuep) uojoeld

0000°t v66°9F1 098°66 8¥8°66 1.8°66

0000°C¢

€000°0 €200 r €20°0 L10°0 820°0 eueo[o-e-clojoholg  2'926 962°'8S 08
v000°0 9900 b 990°0 480°0 ¥90°0 suexeyo[pAdAyiew-F-jAyie-1-suell G216 LL0°LS 6L
¢000°'0 420’0 b 1200 §20°0 820°0 euexeyopAojAyiew-g g L-suell ‘'S0 1'0L6 188°9% 8.
8100°C 692°0 b 69¢°0 €Le°0 §9¢°0 eueuou 0006 €96°'5S LL
¥000°0 SS0°0 3 SS0°0 450°0 €50°0 auexeyoPAoAYlew-#'2' 1-s10 'SI0 L ¥68 9EPY’'SS 9.
600070 0EL'o I 0ElL’0 LELO el o euexsyojpAojAyiow-g-1Ayle-1-s10  |'Z68 £81°G6S S.
¥000°0 650°0 _. 650°0 250°0 §90°0 euexeyophojAylewn-¢'2's 0688 9L8°vS vi
S000°0 cl0°0 l cL0’0 28070 ¢90°0 euexayojpAojfylewp-p'z 1-suen ‘sp  Z'888 E6L VS €L
9000°0 S60°0 l §60°0 960°0 €600 euelAx-0  £'588 S0S°vS 2L
EL00°0 S61L°0 I S61°0 E£61°0 L61°0 euexayophojfylowl-p g 1-sp ‘suenn G 188 VEL VS L
100070 9100 3 9100 6100 ci0’0 euexayophojfulewy-g'2't  8'9.8 ¥99'€s 0L
€L00°0 ¢6L°0 3 c61°0 L6170 €610 auejoojiyiew-g  6°€.8 9.E£°ES 69
¢000°0 0€0°0 b 0€E0°0 ¥£0°0 §¢0°0 60H3IHIO 8'2L8 ¥92ES 89
vL00°0 L2 o 3 ke o €920 91°0 suelojiyiew-z 6998 89°¢S L9

ealy l0)peq  ebeleAy  ejeondng

uoporlqd  paisnipy asuodey 9 ealy o, ealy o, ealy punodwon Xapuj 18y mE_._.,ﬁmm dld

‘(penunuo)) (suojeoy is9jeas) zz# ajdwes "zgy alqel



Appendix B

Supplemental Coatings Sample Analysis for SCAQMD or
BAAQMD Performed During 1996-97




Table B1. Sample #1 (Semigloss precatalyzed).

% Fraction average
compound Run 1 Run 2 Run 1 Run 2 Fraction
2-butoxyethanol 6.34 6.41 0.9241 0.9249 0.9245
2-(2-butoxyethoxy)ethanol 0.52 0.52 0.0759 0.0751 0.0755
TOTAL 6.86 6.93 1.0000 1.0000 1.0000
Table B2. Sample #2 (Sanding Sealer).

% Fraction average
compound Run 1 Run 2 Run 1 Run 2 Fraction
2-butoxyethanol 6.65 6.63 1.0000 1.0000 1.0000
Table B3. Sample #3 {Clear Topcoat).

% - Fraction average
compound Run 1 Run 2 Run 1 Run 2 Fraction
1-methoxy-2-propanol 4.213 4.046 0.4302 0.4185 0.4244
1,3-dimethylbenzene 0.028 0.029 0.0029 0.0030 0.0030
1,4-dimethylbenzene 0.012 0.012 0.0012 0.0012 0.0012
1,2-dimethylbenzene 0.120 0.123 0.0123 0.0128 0.0125
isopropylbenzene 0.052 0.053 0.0053 0.0055 0.0054
propylbenzene 0.153 0.157 0.0157 0.0163 0.0160
1-ethyl-3-methylbenzene 0.614 0.631 0.0627 0.0652 0.0640

1-ethyl-4-methylbenzene 0.265 0.272 0.0271 0.0282 0.0276
1,3,5-trimethyibenzene 0.342 0.351 0.0349 0.0363 0.0356
1-ethyl-2-methylbenzene 0.211 0.216 0.0215 0.0224 0.0220
1,2,4-trimethylbenzene 1.040 1.068 0.1062 0.1104 0.1083
1,2,3-trimethylbenzens 0.172 0.177 0.0176 0.0183 0.0180
dipropylene glycol monomethyl ether 2.571 2.531 0.2625 0.2618 0.2621
TOTAL 9.794 9.667 1.0000 1.0000 1.0000
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Table B6. Sample #6 (Oak Stain).

Solids, % 17.8 17.8 17.83

Ret Index Pk# Area % Res Factor Adj Area Fraction

isopropyl alcohol 493.0 1 0.915 0.54 1.7028 0.0164
2-butanone 576.4 2 0.043 0.63 0.0681 0.0007
butyl alcoho! 650.3 3 0.684 0.70 0.9769 0.0094
2-methylhexane 665.5 4 0.014 1 0.0141 0.0001
3-methylhexane 674.7 5 0.032 1 0.0318 0.0003
1,3-dimethylcyclopentane 683.0 6 0.018 1 0.0164 0.0002
cis-1,3-dimethylcyclopentane 686.0 7 0.023 1 0.0226 0.0002
1,2-dimethylcyclopentane 688.9 8 0.034 1 0.0342 0.0003
heptane 700.0 9 0.237 1 0.2371 0.0023
methylcyclohexane 723.3 10 0.536 1 0.5356 0.0052
1,1,3-trimethylcyclopentane 725.5 11 0.039 1 0.0389 0.0004
2,5-dimethylhexane 732.5 12 0.021 1 0.0210 0.0002
ethylcyclopentane 734.8 13 0.05 1 0.0504 0.0005
1,2,4-trimethylcyclopentane 742.3 14 0.037 1 0.0374 0.0004
1,2,3-trimethylcyclopentane 749.6 15 0.027 1 0.0272 0.0003
toluene 757.3 16 1.653 1 1.6530 0.0159
2-methylheptane 766.6 17 0.062 1 0.0624 0.0006
4-methylheptane 768.3 18 0.018 1 0.0178 0.0002
3-methylheptane 774.3 19 0.03 1 0.0301 0.0003
cis-1,3-dimethylcyclohexane 779.7 20 0.034 1 0.0344 0.0003
trans-1,2-dimethylcyclohexane 799.6 21 0.029 1 0.0289 0.0003
ethylcyclohexane 835.1 22 0.105 1 0.1048 0.0010
1,1,3-trimethylcyclohexane ‘ 841.8 23 0.054 1 0.0536 0.0005
ethylbenzene 853.8 24 2,137 1 2.1365 0.0206
trans, trans-1,2,4-trimethylcyclohexane 857.2 25 0.434 1 0.4338 0.0042
trans, trans-1,3,5-trimethylcyclohexane 860.2 26 0.116 1 0.1158 0.0011
1,3-dimethylbenzene 862.6 27 6.112 1 6.1123 0.0588
1,4-dimethylbenzene 863.6 28 2.229 1 2.2291 0.0214
4-methyloctane ' 866.6 29 0.232 1 0.2320 0.0022
3-methyloctane 873.8 30 0.279 1 0.2786 0.0027
1,2,3-trimethylcyclohexane 878.5 31 0.021 1 0.0211 0.0002
trans, cis-1,2,4-trimethylcyclohexane 880.8 32 0.569 1 0.5688 0.0055
1,2-dimethylbenzene 885.7 33 3.188 1 3.1881 0.0307
cis, trans-1,2,4-trimethylcyclohexane 887.8 34 0.291 1 0.2908 0.0028
1,2,3-trimethylcyclohexane 888.7 35 0.184 1 0.1842 0.0018
2-butoxyethanol 891.9 36 3.839 0.58 6.6557 0.0640
trans-1-methyl-3-ethylcyclohexane 894.3 37 0.453 1 0.4530 0.0044
trans-1-methyl-4-ethylcyclohexane 896.7 38 0.099 1 0.0985 0.0009
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Table B6. Sample #6 (Oak Stain) (Continued).

Solids, % 17.8 17.8 17.83

Ret index Pk# Area % Res Factor Adj Area Fraction

OTHERC9 898.0 39 0.042 1 0.0421 0.0004
nonane 900.0 40 2.575 1 2.5746 0.0248
OTHERC10 906.1 41 0.147 1 0.1468 0.0014
1,2,3-trimethylcyclohexane 909.5 42 0.366 1 0.3664 0.0035
trans-1-methyl-2-ethylcyclohexane 912.2 43 1.239 1 1.23923 0.0119
3,4-dimethyloctane 915.0 44 0.3 1 0.2996 0.0029
cis-1-methyl-4-ethylcyclohexane 816.5 45 0.071 1 0.0714 0.0007
2,4,6-trimethylheptane 918.1 46 0.069 1 0.0686 0.0007
isopropylbenzene 920.3 47 0.458 1 0.4576 0.0044
OTHER C10 922.4 48 0.04t 1 0.0407 0.0004
2,4-dimethyloctane 924.2 49 0.136 1 0.1359 0.0013
isopropylcyclohexane 925.6 50 0.755 1 0.7553 0.0073
3,5-dimethyloctane 927.3 51 0.536 1 0.5364 0.0052
2,5-dimethyloctane 929.0 52 0.139 1 0.1391 0.0013
2,7-dimethyloctane 931.5 53 0.396 1 0.3958 0.0038
propylcyclohexane 935.4 54 1.928 1 1.9281 0.0186
2,6-dimethyloctane 937.0 65 1.992 1 1.9916 0.0192
3,3,5-trimethylheptane 938.9 56 0.188 1 0.1882 0.0018
butylcyclopentane 940.4 57 0.487 1 0.4865 0.0047
3,6-dimethyloctane 942.7 58 0.509 1 0.5089 0.0049
3-ethyl-2-methylheptane 945.9 59 1.294 1 1.2935 0.0124
propylbenzene . 948.0 60 0.333 1 0.3330 0.0032
2,3-dimethyloctane 949.6 61 0.306 1 0.3058 0.0029
4-ethyloctane ' 852.0 62 0.404 1 0.4036 0.0039
1-sthyl-3-methylbenzene 957.9 63 1.561 1 1.5610 0.0150
1-ethyl-4-methylbenzene 961.8 €4 0915 1 0.9145 0.0088
1,3,5-trimethylbenzene 963.7 65 1.636 1 1.6360 0.0157
2-methylnonane 966.2 66 2.817 1 2.8171 0.0271
3-ethyloctane 969.6 67 0.634 1 0.6337 0.0061
3-methylnonane 972.9 68 1.413 1 1.4133 0.0136
1-ethyl-2-methylbenzene 975.2 69 0.105 1 0.1054 0.0010
OTHERC10 976.5 70 0.199 1 0.1994 0.0019
1,4-dimethyl-1-ethylcyclohexane 980.3 71 0.974 1 0.9736 0.0094
cis-1-methyl-3-isopropylcyclohexane 983.0 72 0.615 1 0.6145 0.0059
cis-1-methyl-4-isopropylcyclohexane 984.4 73 0.591 1 0.5908 0.0057
1-ethyi-1,2-dimethylcyclohexane 986.4 74 0.504 1 0.5037 0.0048
1,2,4-trimethylbenzene 989.5 75 1.773 1 1.7726 0.0171
trans-1-methyl-4-propylcyclohexane 993.0 76 1.14 1 1.1395 0.0110




Table B6. Sample #6 (Oak Stain) (Continued).

Solids, % 17.8 17.8 17.83

Ret Index Pk# Area % Res Factor Adj Area Fraction

trans-1-methyl-3-isopropylcyclohexane 895.5 77 0.489 1 0.4894 0.0047
trans-1-methyl-2-isopropylcyclohexane 996.5 78 0.456 1 0.4563 0.0044
decane 1000.0 79 7.369 1 7.3694 0.0709
trans-1,3-disthylcyclohexane 1004.3 80 0.669 1 0.6692 0.0064
trans-1-methyl-2-propylcyclohexane 1006.8 81 0.556 1 0.5557 0.0053
cis-1-methyl-3-propylcyclohexane 1008.7 82 0.24 1 0.2404 0.0023
¢is-1-methyl-4-propylcyclohexane 1012.1 83 0.214 1 0.2143 0.0021
cis-1,3-diethyicyclohexane 1014.6 84 0.881 1 0.8806 0.0085
cis-1-methyl-2-isopropylcyclohexane 1016.8 85 0.589 1 0.5890 0.0057
sec butylcyclohexane 1019.0 86 0.772 1 0.7719 0.0074
1,2,3-trimethylbenzene 1021.2 87 0.776 1 0.7762 0.0075
2,6-dimethylnonane : 1025.3 88 2.002 1 2.0023 0.0193
cis-1,4-diethylcyclohexane 1027.4 89 0.206 1 0.2064 0.0020
cis-1-mathyl-2-propylcyclohexane 1031.2 90 0.954 1 0.9539 0.0092
1-methyl-2-isopropylbenzene 1034.2 91 0.748 1 0.7479 0.0072
isobutylcyclohexane 1037.4 92 0.578 1 0.5784 0.0056
butylcyclohexane 1039.7 93 1.254 1 1.2540 0.0121
pentylcyclopentane 1042.3 94 0.894 1 0.8938 0.0086
4,5-dimethylnonane 1044.4 95 0.359 1 0.3593 0.00356
1,3-diethylbenzene 1047.3 96 0.861 1 0.8613 0.0083
1-methyl-4-propylbenzene 1051.9 97 0.678 1 0.6778 0.0065
1,3-dimethyl-5-ethylbenzene 1053.3 98 1.063 1 1.0632 0.0102
5-methyldecane 1056.8 89 0.285 1 0.2849 0.0027
1,2-diethylbenzene 1059.1 100 1.133 1 1.1325 0.0109
4-methyldecane 1062.2 101 0.79 1 0.7504 0.0076
3-ethylnonane 1065.6 102 0.964 1 0.9644 0.0093
2-methyldecane 1067.6 103 0.134 1 0.1336 0.0013
trans-decalin 1070.5 104 0.934 1 0.9343 0.0090
3-methyldecane 1072.5 105 0.727 1 0.7271 0.0070
1,3-dimethyl-4-ethylbenzene 1074 .1 106 0.728 1 0.7283 0.0070
1,3-dimethyl-2-ethylbenzene 1076.4 107 0.89 1 0.8901 0.0086
OTHER C11 1079.8 108 0.142 1 0.1422 0.0014
1,2-dimethyl-4-ethylbenzene 1082.5 109 1.838 1 1.8383 0.0177
methylindane 1086.5 110 0.314 1 0.3138 0.0030
1,4-dimethyl-2-ethylbenzene 1090.2 111 0.21 1 0.2100 0.0020
cis-decalin 1092.5 112 0.574 1 0.5739 0.0055
ethyl propyicyclohexane 1095.8 113 0.123 1 0.1231 0.0012
ethyl propylcyclohexane 1097.4 114 0.102 1 0.1019 0.0010




Table B6. Sample #6 (Oak Stain) (Continued).

Solids, % 17.8 17.8 17.83

Ret Index Pk# Area % Res Faclor Adj Area Fraction

undecane 1100.0 115 2.631 1 2.6306 0.0253
1,2-dimethyl-3-ethylbenzene 1104.8 116 0.555 1 0.5550 0.0053
2-methylidecalin 1106.6 117 0.237 1 0.2367 0.0023
1-ethyl-4-isopropylbenzene 1109.1 118 0.337 1 0.3368 0.0032
1,2,4,5-tetramethylbenzene 1116.8 119 1.195 1 1.1946 0.0115
1,2,3,4-tetramethylbenzens 1121.0 120 2.641 1 2.6413 0.0254
2-methyldecalin 11256 121 0.127 1 0.1272 0.0012
3,5-dirhethylnonane 1130.2 122 0.364 1 0.3639 0.0035
4,5-dimethyldecane 1134.4 123 0.127 1 0.1273 0.0012
(2-methylbutyl)cyclohexane 1137.7 124 0.187 1 0.1866 0.0018
5-methylindane 1141.5 125 0.625 1 0.6250 0.0060
pentylcyclohexane 11449 126 0.296 1 0.2955 0.0028
4-ethyldecane 1147.8 127 0.144 1 0.1437 0.0014
5-ethyldecane 1150.0 128 0.073 1 0.0727 0.0007
5-methylundecane 1153.2 129 0.48 1 0.4796 0.0046
1,2,3,5-tetramethylbenzene 11556.6 130 0.78 1 0.7795 0.0075
4-methylundecane 1160.8 131 0.25 1 0.2503 0.0024
2-methylundecane 1165.3 132 0.317 1 0.3168 0.0030
3-methylundecane 1172.6 133 0.26 1 0.2602 0.0025
ethyl propylcyclohexane 1179.4 134 0.024 1 0.0235 0.0002
naphthalene 1188.7 135 0.448 1 0.4476 0.0043
5,6-dimethylindane 1195.1 136 0.044 1 0.0436 0.0004
dodecane 1200.0 137 0.739 1 0.7389 0.0071
pentamethylbenzene 1209.8 138 0.092 1 0.0918 0.0009
2,6-dimethylundecane 1216.2 139 0.074 1 0.0742 0.0007
Speciated Total 153.5 103.9243 1.0000




Table B7. Sample #7 (Sealer).

Solids, % 22.04 22.10 22.08
" Ret Index  Pk# Area % Res Factor Adj Area Fraction

acetone 4741 1 3.6126 0.525 6.8811 0.0537
isopropyl alcohol 493.1 2 8.0315 0.54 14.9546 0.1166
pentane 500.0 3 0.0134 1 C.0134 0.0001
OTHER 559.1 4 0.0324 1 0.0324 0.0003
OTHER 562.7 5 0.0840 1 0.0840 0.0007
2-butanone 576.2 6 9.6624 0.63 15.3371 0.1196
2-methylpentane 579.4 7 0.0893 1 0.0893 0.0007
hexane 600.0 8 0.2822 1 0.2822 0.0022
ethyl acetate 602.6 9 0.0817 1 0.0817 0.0006
OTHERC? 622.3 10 0.0850 1 0.0850 0.0007
methylcyclopentane 625.6 11 0.2151 1 0.2151 0.0017
OTHERC7 627.8 12 0.1356 1 0.1356 0.0011
OTHERC?7 634.1 13 0.0204 1 0.0204 0.0002
OTHER C7 €648.9 14 0.0309 1 0.0309 0.0002
butyl alcohol 649.9 15 0.0805 0.70 0.1150 0.0009
2,4-dimethylpentane €653.5 16 0.1200 1 0.1200 0.0009
cyclohexane 658.5 17 1.0876 1 1.0876 0.0085
2-methylhexane 665.1 18 1.8632 1 1.8632 0.0145
2,3-dimethylpentane 667.7 19 0.7391 1 0.7391 0.0058
1,1-dimethylcyclopentane 671.8 20 0.1590 1- 0.1590 0.0012
3-methylhexane 674.4 21 2.7198 1 2.7198 0.0212
3-sthylpentane 682.5 22 0.4694 1 0.4694 0.0037
1,3-dimethylcyclopentane 685.4 23 0.7750 1 0.7750 0.0060
cis-1,3-dimethylcyclopentane 688.4 24 0.8976 1 0.8976 0.0070
heptane 700.0 25 8.3580 1 8.3580 0.0652
methylcyclohexane 723.5 26 11.2474 1 11.2474 0.0877
1,1,3-trimethylcyclopentane 725.2 27 0.5469 1 0.5489 0.0043
2,5-dimethylhexane 732.2 28 0.5219 1 0.5219 0.0041
3-ethylpentane 733.9 29 0.5072 1 0.5072 0.0040
2,4-dimethylhexane 734.6 30 0.8245 1 0.8245 0.0064
1,2,4-trimethylcyclopentane 7421 31 0.6440 1 0.6440 0.0050
1,2,3-trimethylcyclopentane 749.4 32 0.4231 1 0.4231 0.0033
2,3,4-trimethylpentane 751.9 33 0.0618 1 0.0618 0.0005
toluene 758.2 34 22.8976 1 22.8976 0.1785
OTHERC8 759.7 35 0.0253 1 0.0253 0.0002
2,3-dimethylhexane 761.6 36 0.2250 1 0.2250 0.0018
3-ethyl-2-methylpentane 763.5 37 0.0807 1 0.0807 0.0006
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Table B7. Sample #7 (Sealer) (Continued).

Solids, % 22.04 2210 22.08
" Retindex Pk# Area % Res Factor Adj Area Fraction

1,1,2-trimethyfcyclopentane 765.3 38 0.0925 1 0.0925 0.0007
2-methylheptane 766.6 39 0.9384 1 0.9384 0.0073
4-methylheptane 768.2 40 0.2851 1 0.2851 0.0022
3,4-dimethylhexane 7711 41 0.0741 1 0.0741 0.0006
3-methylheptane 774.3 42 0.5109 1 0.5109 0.0040
3-ethylhexane 775.7 43 0.1501 1 0.1501 0.0012
cis-1,3-dimethylcyclohexane 779.7 44 0.5440 1 0.5440 0.0042
trans-1,4-dimethylcyclohexane 781.6 45 0.1898 1 0.1898 0.0015
1,1-dimethylcyclohexane 788.0 46 0.0503 1 0.0503 0.0004
cis-1-ethyl-3-methylcyclopentane  789.5 47 0.0261 1 0.0261 0.0002
trans-1-ethyl-3-methylcyclopentar 791.6 48 0.0221 1 0.0221 0.0002
cis-1-ethyl-2-methylcyclopentane  793.0 49 0.0429 1 0.0429 -0.0003
butyl acetate 798.8 50 17.1211 0.61 27.9697 0.2181
octane 800.0 51 0.1904 1 0.1904 0.0015
cis-1,4-dimethylcyclohexane 806.9 52 0.0757 1 0.0757 0.0006
2-butoxyethanol 891.7 53 2.0348 0.58 3.5280 0.0275
Speciated Total 122.0794 128.2420 1.0000

B-12



Table B8. Sample #8 (High Build Lacquer Sealer).

Solids, % 26.12 26.13 26.09
Ret Index Pk# Area % Res Factor Adj Area Fraction

ethanol 447.9 1 0.0767 0.46 0.1687 ¢.0014
acetone 474.3 2 0.1644 0.525 0.3131 0.0026
isopropyl alcohol 491.5 3 3.4332 0.54 6.3926 0.0528
pentane 500.0 4 0.0355 1 0.0355 0.0003
tert-butyl alcohol 516.4 5 0.0136 0.68 0.0200 0.0002
OTHER 559.7 6 0.0189 1 0.0189 0.0002
2-butanone 576.4 7 9.8486 0.63 15.6327  0.1291
ethyl acetate 602.6 8 1.8899 0.39 4.8459 0.0400
isobutyl alcohol 616.8 9 0.3003 0.68 0.4420 0.0036
butyl alcohol 649.1 10 0.0395 0.70 0.0564 0.0005
2,4-dimethylpentane 650.0 11 0.0881 1 0.0881 0.0007
cyclohexane 658.8 12 0.0347 1 0.0347 0.0003
2-methylhexane 665.3 13 0.2561 1 0.2561 0.0021
2,3-dimethylpentane 667.9 14 0.1025 1 0.1025 0.0008
1,1-dimethylcyclopentane 672.1 15 0.0471 1 0.0471 0.0004
3-methylhexane 674.5 16 0.5728 1 0.5728 0.0047
cis-1,3-dimethylcyclopentane 682.8 17 0.2915 1 0.2915 0.0024
1,3-dimethylcyclopentane 685.7 18 0.4001 1 0.4001 0.0033
1,2-dimethylcyclopentane 688.6 1¢ 0.6233 1 0.6233 0.0051
heptane 700.0 20 4.2118 1 4.2116 0.0348
methylcyclohexane 723.7 21 9.3093 1 9.3093 0.0769
2,5-dimethylhexane 725.5 22 0.6751 1 0.6751 0.0056
3-ethylpentane 732.5 23 0.3658 1 0.3658 0.0030
ethylcyclopentane 734.2 24 0.3282 1 0.3282 0.0027
2,4-dimethylhexane 734.8 25  0.5461 1 0.5461 0.0045
1,2,4-trimethylcyclopentane 742.4 286 0.6564 1 0.6564 0.0054
1,2,3-trimethylcyclopentane 749.7 27 0.4763 1 0.4763 0.0039
2,3,4-trimethylpentane 752.3 28 0.061 1 0.0610 0.0005
toluene 759.2 29 42.63 1 42.6302 0.3520
isobuty| acetate 761.1 30 11.013 0.61 17.9904 0.1486
2,3-dimethylhexane 762.3 31 0.1607 1 0.1607 0.0013
3-ethyl-2-methylpentane 764.3 32 0.0556 1 0.0556 0.0005
2-methylheptane 766.0 33 0.123 1 0.1230 0.0010
4-methylheptane 767.1 34 1.0583 1 1.0583 0.0087
3,4-dimethylhexane 768.7 35 0.2876 1 0.2876 0.0024
OTHER C8 771.6 36 0.0739 1 0.0739 0.0006
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Table B8. Sample #8 (High Build Lacquer Sealer) (Continued).

Solids, % 26.12 26.13 26.09 -
Ret Index Pk# Area % Res Factor Adj Area Fraction

3-methylheptane 774.7 37 0.5495 1 0.5495 0.0045
3-ethylhexane 776.2 38 0.1922 1 0.1922 0.0016
cis-1,3-dimethyicyclohexane 780.2 39 0.6278 1 0.6278 0.0052
trans-1,4-dimethylcyclohexane 782.0 40 0.2181 1 0.2181 0.0018
1,1-dimethyicyclohexane 788.4 41 0.0828 1 0.0828 0.0007
trans-1-ethyl-3-methylcyclopentane 789.8 42 0.0303 1 0.0303 0.0003
cis-1-ethyl-2-methylcyclopentane 792.0 43 0.0278 1 0.0278 0.0002
trans-1,2-dimethylcyclohexane 793.4 44 0.0527 1 0.0527 0.0004
butyl acetate 797.6 45 1.0987 0.61 1.7949 0.0148
octane 800.0 46 0.3191 1 0.3191 0.0026
cis-1,4-dimethylcyclohexane 807.0 47 0.1079 1 0.1079 0.0009
2,6-dimethylheptane 831.4 48 0.0408 1 0.0408 0.0003
cis, cis-1,3,5-trimethylcyclohexane 835.2 49 0.018 1 0.0180 0.0001
ethylcyclohexane 836.4 50 0.0413 1 0.0413 0.0003
1,1,3-trimethylcyclohexane 841.8 51 0.0336 1 0.0336 0.0003
ethylbenzene 853.5 52 0.279 1 0.2790 0.0023
trans, trans-1,2,4-trimethylcyclohexane 857.0 53 0.0394 1 0.0394 0.0003
1,3-dimethylbenzene 861.8 54 0.7337 1 0.7337 0.0061
1.4-dimethylbenzene 862.9 55 0.2711 1 0.2711 0.0022
4-methyloctane 866.3 586 0.0304 1 0.0304 0.0003
2-heptanone 872.1 57  4.4837 0.77 5.8115 0.0480
1,2-dimethylbenzene 885.1 58 0.3381 1 0.3381 0.0028
cis, cis-1,2,4-trimethylcyclohexane 890.3 59 0.0506 1 0.0506 0.0004
OTHER C9 899.1 60 0.0224 1 0.0224 0.0002
nonane 800.0 61 ~ 0.0427 1 0.0427  0.0004
Speciated Total 126.09 121.1054 1.0000
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Table B9. Sample #9 (Lacquer Topcoat).

Solids, % 22.26  22.32 22.31

Ret Index Pk# Area % Res Factor Adj Area Fraction

methanol 400.0 1 0.0071 0.35 0.0203 0.0002
ethanol 448.0 2 0.007 0.46 0.0152 0.0001
2-methylbutane 470.4 3 0.0049 . 1 © 0.0049 0.0000
acetone 474.9 4 0.024 0.525 0.0457 0.0004
isopropy! alcohol 493 1 5 9.399 0.54 17,5009 0.1368
tert-butyl aicohol 517.0 6 0.0045 0.68 0.0066 0.0001
OTHER Cé 529.3 7 0.004 1 0.0040 0.0000
OTHER Cé 558.0 8 0.0093 1 0.0093 0.0001
CTHER Cé 562.8 9 0.0366 1 0.0366 0.0003
2-butanone 575.8 10 6.0714 0.63 9.6371 0.0753
2-methylpentane 579.5 11 0.039 1 0.0390 0.0003
3-methylpentane , 591.4 12 0.0092 1 0.0092 0.0001
hexane 600.0 13 0.1188 1 0.1189 0.0009
ethyl acetate 602.5 14 0.1228 0.39 0.3164 - 0.0025
isobuty! alcohol 616.9 15 2.4089 0.68 3.5457 0.0277
OTHER C7 622.4 16 0.0349 1 0.0349 0.0003
methylcyclopentane 625.7 17 0.0904 1 0.0904 0.0007
OTHER C7 627.9 18 0.0552 1 0.0552° 0.0004
butyl alcohol 651.9 18 11.988 - 0.7 17.1250 0.1339
2,4-dimethylpentane 653.9 20 0.0543 1 0.0543 0.0004
¢yclohexane 658.8 21 0.4396 1 0.4396 0.0034
2-methylhexane ' 665.4 22 0.7529 1 0.7529 0.0059
2,3-dimethylpentane 668.0 23 0.3164 1 0.3164 0.0025
1,1-dimethylcyclopentane 672.1 24 0.0635 1 0.0635 0.0005
3-methylhexane ‘ 674.6 25 1.1027 1 1.1027 0.0086
3-ethylpentane 682.8 26 0.1883 1 0.1883 0.0015
cis-1,3-dimethylcyclopentane 685.7 27 0.3152 1 0.3152 0.0025
1,3-dimethylcyclopentane 688.7 28 0.3608 1 0.3608 0.0028
heptane 700.0 29 3.3485 1 3.3485 0.0262
1.2-dimethylcyclopentane 721.9 30 0.0824 1 0.0824 0.0006
methylcyclohexane 723.8 31 7.2 1 7.2000 0.0563
methy! isobutyl ketone 724.9 32 14.082 0.75 18.6614 0.1459
2,5-dimethylhexane 732.5 33 0.217% 1 0.2179 0.0017
2,4-dimethylhexane 734.2 34 0.1938 1 0.1938 0.0015
1,2,4-trimethylcyclopentane 734.8 35 0.3488. 1 0.3488 0.0027
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Table B9. Sample #9 (Lacquer Topcoat) (Continued).

Solids, % 22.26 22.32 22.31
Ret Index Pk# Area % Res Factor Adj Area Fraction

1,2,4-trimethylcyclopentane 742.3 386 0.2802 1 0.2802 0.0022
1,2,3-trimethylcyclopentane 746.8 37 0.90867 1 0.9067 0.0071
1,2,3-trimethylcyclopentane 749.6 38 0.1955 1 0.1955 0.0015
2,3,4-trimethylpentane 752.1 39 0.03t5 1 0.0315 0.0002
toluene 757.2 40 0.2341 1 0.2341 0.0018
2,3-dimethylhexane 759.7 41 0.1606 1 0.1606 0.0013
3-ethyl-2-methylpentane 761.7 42 0.1266 1 0.1266 0.0010
1,1,2-trimethylcyclopentane 763.6 43 0.0427 1 0.0427 0.0003
OTHERC8 765.4 44 0.0584 1 0.0584 0.0005
2-methylheptane 766.7 45 0.7556 1 0.7556 0.0059
4-methylheptane 768.3 46 0.2235 1 0.2235 0.0017
3,4-dimethylhexane 771.2 47 0.0614 1 0.0614 0.0005
3-methylheptane 774.4 48 0.5027 1 0.5027 0.0039
3-ethylhexane 775.9 49 0.1136 1 0.1136 0.0009
3;3-dimethylhexane 778.4 50 0.0195 1 0.0195 ' 0.0002
cis-1,3-dimethylcyclohexane 779.8 51 0.9879 1 0.9879 0.0077
trans-1,4-dimethylcyclohexane 781.7 52 0.3595 1 0.3595 0.0028
OTHERCS8 785.4 §3 0.0135 1 0.0135 0.0001
1,1-dimethylcyclohexane 788.1 54 0.0925 1 0.0925 0.0007
cis-1-ethyl-3-methylcyclopentane 789.6 56 0.0459 1 0.0459 0.0004
trans-1-ethyl-3-methylcyclopentane 791.7 §6 0.0446 1 0.0448 0.0003
cis-1-ethyi-2-methyleyclopentane 793.1 §7 0.0874 1 0.0874 0.0007
butyl acetate 798.1 58 18,1377 0.61 13.2940 0.1039
octane 800.0 59 1.5974 1 1.5974 0.0125
cis-1,4-dimethylcyclohexane 804.2 60 0.0408 1 0.0408 0.0003
cis-1,4-dimethyicyclohexane 806.9 61 0.3928 1 0.3928 0.0031
1-ethyl-1-methylcyclopentane 813.9 62 0.0284 1 0.0284 0.0002
2,2-dimethylheptane 818.5 63 0.0188 1 0.0188 0.0001
2,2,5-trimethylhexane 821.1 64 0.0628 1 0.0628 0.0005
2,4-dimethylheptane 825.1 65 0.1047 1 0.1047 0.0008
cis-1,2-dimethylcyclohexane 831.5 66 0.4008 1 0.4008 0.0031
propyleyciopentane 834.1 67 0.0448 1 0.0448 0.0004
cis, cis-1,3,5-trimethylcyclohexane 835.4 68 0.2203 1 0.2203 0.0017
ethylcyclohexane 836.6 69 0.501 1 0.5010 0.0039
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Table B9. Sample #9 (Lacquer Topcoat) (Continued).

Solids, %

22.26  22.32 22.31

Ret Index Pk# Area % Res Factor Adj Area Fraction
2,5-dimethylheptane 838.5 70  0.1773 1 0.1773 0.0014
1,1,3-trimethylcyclohexane 842.1 71 0.3451 1 0.3451 0.0027
1,1,4-trimethylcyclohexane 845.0 72 0.06 1 0.0600 0.0005
2,6-dimethylheptane 847.8 73 0.0388 1 0.0388 0.0003
OTHER C9 851.3 74 0.0155 1 0.0155 0.0001
ethylbenzene 854.2 75  3.2589 1 3.2589 0.0255
trans, trans-1,2,4-trimethylcyclohexane 857.6 76 0.4483 1 0.4483 0.0035
trans, trans-1,3,5-trimethylcyclohexane 860.0 77 0.239 1 0.2390 0.0019
1,3-dimethylbenzene 863.1 78 9.3606 1 9.3606 0.0732
1,4-dimethylbenzene 864.1 79 3.2851 1 3.2851 0.0257
4-methyloctane 866.3 80 0.119 1 0.1190 0.0009
2-methyloctane 866.9 81 0.1689 1 0.1689 0.0013
3-athylheptane 872.1 82 0.0932 1 0.0932 0.0007
3-methyloctane 874.1 83 0.1784 1 0.1784 0.0014
trans, cis-1,2,4-trimethylcyclohexane 881.7 84 0.2493 1 0.2493 0.0019
1,2-dimsthylbenzene 886.2 85 4.3928 1 4.3928 0.0343
cis, trans-1,2,4-trimethylcyclohexane 888.2 86 0.1293 1 0.1293 0.0010
trans-1-methyl-3-ethylcyclohexane 891.0 87 0.0841 1 0.0841 0.0007
cis-1-ethyi-3-methylcyclohexane 892.0 88 0.1709 1 0.1709 0.0013
trans-1-ethyl-3-methylcyclohexane 894.6 89 0.0657 1 0.0657 0.0005
nonane 900.0 90 0.1911 1 0.1911 0.0015
1,2,3-trimethylcyclohexane 909.9 o1 0.038 1 0.0380 0.0003
trans-1-methyl-2-ethylcyclohexane 912.4 g2 0.0865 1 0.0865 0.0007
isopropylbenzene 918.5 93 0.0635 1 0.0635 0.0005
3,5-dimethyloctane 926.1 84 0.0375 1 0.0375 0.0003
propylcyclohexane 935.9 95 0.0217 1 0.0217 0.0002
2,6-dimethyloctane 937.2 96 0.0085 1 0.0085 0.0001
3-ethyl-2-methylheptane 946.3 897 0.0074 1 0.0074 0.0001%
propylbenzene 949.2 98 0.048 1 0.0480 0.0004
1-ethyi-3-methylbenzene 956.1 99 0.0866 1 0.0866 0.0007
1-sthyi-4-methylbenzene 958.5 100 0.0377 1 0.0377 0.0003
4-methylnonane 963.8 101 0.0276 1 0.0276 €.0002
1-ethyl-2-methylbenzene 973.3 102 0.0054 1 0.0054 0.0000
3-methylnonane 975.1 103 0.0116 1 0.0116 0.0001
trans-1-methyl-4-propylcyclohexane 989.8 104 0.0272 1 0.0272 0.0002
decane 1000.0 105 0.0249 1 0.0249 0.0002
Speciated Total 144,62 1 127.9158 1.0000
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Table B10. Sample #10 (Semigloss Lacquer Topcoat).

Solids, % 25.01 24.71 24.77
Ret Index Pk# Area % Res Factor Adj Area Fraction

athanol 448.4 1 0.0046 0.46 0.0100 0.0001
acetone 474.5 2 0.1786 0.525 0.3402 0.0026
isopropyl aicohol 492.8 3 9.1847 0.54 17.0087 0.1289
tert-butyl alcohol 516.7 4 0.0063 0.68 0.0093 0.0001
propyl alcohol 545.7 5 0.0052 0.62 0.0084 0.0001
OTHER Cs 559.7 6 0.0075 1 0.0075 0.0001
2-butanonse 576.4 7 13.838 0.63 21.9657 0.1665
3-methylpentane 591.3 8 0.0068 1 0.0068 0.0001
hexane 600.0 g 0.005 1 0.0050 0.0000
ethyl acetate 602.5 10 0.0931 0.39 0.2399 0.0018
isobuty! aicohol 616.7 11 2.0604 0.68 3.0300 0.0230
2,4-dimethylpentane 645.1 12 0.0339 1 0.0339 0.0003
cyclohexane €50.1 13 0.0692 1 0.0692 0.0005
2-methylhexane 667.6 14 0.017 1 0.017¢0 0.0001
heptane 700.0 15 0.0181 1 0.0181 0.0001
methylcyclohexane 723.3 16 0.0522 1 0.0522 0.0004
ethylcyclopentane 734.8 17 0.0268 1 0.0268 0.0002
1,2,4-trimethylcyciopentane 742.3 18 0.0773 1 0.0773 0.0006
1,2,3-trimethylcyclopentane 749.5 19 0.0852 1 0.0852 0.0006
2,3,4-trimethylpentane 752.0 20 0.0209 1 0.0209 0.0002
toluene 758.0 21 17.031 1 17.0307 0.1291
isobutyl acetate 760.6 22 11.071 0.61 18.1493 0.1376
2,3-dimethylhexane 762.0 23 0.1031 1 0.1031 0.0008
3-ethyl-2-methylpentane 763.9 24 0.0374 1 0.0374 0.0003
1,1,2-trimethylcyclopentane 765.5 25 0.0563 1 0.0563 0.0004
2-methylheptane 766.7 26 1.1843 1 1.1843 0.0090
4-methylheptane 768.3 27 0.3366 1 0.3366 0.0026
3,4-dimethylhexane 771.2 28 0.0871 1 0.0871 0.0007
3-methylheptane 774.5 29 0.9059 1 0.9059 0.0069
3-ethylhexane 775.8 30 0.1656 1 0.1656 0.0013
3,3-dimethylhexane 778.4 31 0.0497 1 0.0497 0.0004
trans-1,3-dimethylcyclohexane 779.8 32 2.5176 1 2.5176 0.0191
trans-1,4-dimethylcyclohexane 781.6 33 0.9085 1 0.9085 0.6069
OTHER C8 785.2 34 0.0415 1 0.0415 0.0003
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Table B10. Sample #10 (Semigloss Lacquer Topcoat) (Continued).

Solids, % 25.01 24.71 24.77
Ret Index Pk# Area % Res Factor Adj Area Fraction

1,1-dimethylcyclohexane 787.9 35 0.2279 1 0.2279 0.0017
cis-1-ethyl-3-methylcyclopentane 789.3 36 0.1195 1 0.1195 0.0009
trans-1-ethyl-3-methylcyclopentane 791.5 37 0.1154 1 0.1154 0.0009
cis-1-ethyl-2-methylcyclopentane 792.9 38 0.2311 1 0.2311 0.0018
trans-1,2-dimethylcyclohexane 795.8 39 0.0475 1 0.0475 0.0004
butyl acetate 797.9 40 8.4806 0.61 13.9026 0.1054
octane 800.0 41 4.7604 i 4.7604 0.0361
cis-1,4-dimethylcyclohexane 804.1 42 0.1291 1 0.1291 0.0010
OTHERCS 806.7 43 1.1963 1 1.1963 0.0091
1-ethyl-1-methylcyclopentane 813.86 44 0.0994 1 0.0994 ¢.0008
OTHER C9 818.2 45 0.0667 1 0.0667 0.0005
2,2-dimethylheptane 819.8 48 0.0464 1 0.0464 0.0004
2,2,5-trimethylhexane 820.9 47 0.1544 1 0.1544 0.0012
2,4-dimethylheptane 824.9 48 0.3296 1 0.3296 0.0025
OTHERC9 828.4 49 0.0249 1 0.0249 0.0002
OTHER C9 830.1 50 0.0536 1 0.0536 0.0004
2,6-dimethylheptane 831.4 51 1.3248 1 1.3246 0.0100
cis-1,2-dimethylcyclochexane 834.0 52 0.1537 1 0.1537 0.0012
2,7-dimethylheptane 835.4 53 0.6933 1 0.6933 0.0053
ethylcyclohexane 836.5 54 1.6537 1 1.6537 0.0125
2,5-dimethylheptane 838.3 55 0.5775 1 0.5775 0.0044
OTHER C9 840.1 56 0.0674 1 0.0674 0.0005
1,1,3-trimethylcyclohexane 842.0 57 1.1513 1 1.1513 0.0087
1,1,4-trimethylcyclohexane 844.8 58 0.2098 1 0.2098 0.0016
OTHER C9 846.1 59 0.0621 1 0.0621 0.0005
OTHER Cg 847.6 60 0.1229 1 0.1229 0.0009
OTHER C9 851.2 61 0.0544 1 0.0544 0.0004
ethylbenzene 853.8 62 1.3347 1 1.3347 0.0101
trans, trans-1,2,4-trimethylcycliohexane 857.4 63 1.4265 1 1.4265 0.0108
trans, trans-1,3,5-trimethylcyclohexane 859.8 64 0.8162 1 0.8162 0.0062
1,3-dimethylbenzene 862.4 65 3.3237 1 3.3237 0.0252
1,4-dimethylbenzene 863.4 66 1.2675 1 1.2675 0.0096
4-methyloctane 866.1 67 0.4243 1 0.4243 0.0032
2-methyloctane 866.8 68 0.6054 1 0.6054 0.0046
CTHER C9 869.0 69 0.0326 1 0.0326 0.0002

B-19



Table B10. Sample #10 (Semigloss Lacquer Topcoat) (Continued).

Solids, % 25.01 24.71 24.77
Retindex Pk# Area % Res Factor Adj Area Fraction

cis-bicyclo[3.3.0]octane 870.5 70 0.0249 1 0.0249 0.0002
3-ethylheptane 871.8 71 0.1533 1 0.1533 0.0012
3-methyloctane 873.9 72 0.7027 1 0.7027 0.0053
1,2,3-trimethyicyclohexane 876.5 73 0.0565 1 0.0565 0.0004
trans, cis-1,2,4-trimethylcyclohexane 881.5 74 0.8112 1 0.8112 0.0061
1,2-dimethylbenzene 885.7 75 1.7126 1 1.7126 0.0130
cis, trans-1,2 4-trimethylcyclohexane 887.9 76 0.4598 1 0.4598 0.0035
2-butoxyethano! 891.7 77 2.4205 0.58 4.1967 0.0318
trans-1-methyl-4-ethylcyclohexane 894.5 78 0.24¢€4 1 0.2464 0.0019
OTHER C9 898.2 79 0.0501 1 0.0501 0.0004
isobutyl isobutyrate 900.0 80 0.7821 0.67 1.1673 0.0088
1,2,3-trimethylcyclohexane 906.3 81 0.0271 1 0.0271 0.0002
1,2,3-trimethylcyclohexane 909.8 82 0.1195 1 0.1195 0.0009
cis-1-methyl-3-ethylcyclohexane 912.3 83 0.2892 1 0.2892 0.0022
trans-1-methyl-2-sthylcyclohexane 915.2 84 0.0515 1 0.0515 0.0004
2,4-dimethyloctane 918.0 85 0.0185 1 0.0185 0.0001
isopropylbenzene 918.4 886 0.022 1 0.0220 0.0002
3,4-dimethyloctane 920.4 87 0.0155 1 0.0155 0.0001
isopropylcyclohexane 925.9 88 0.1259 1 0.1259 0.0010
propylcyclohexane 932.4 89 0.012 1 0.0120 0.0001
cis-1-methyl-2-ethylcyclohexane 935.7 90 0.0625 1 0.0625 0.0005
2,6-dimethyloctane 837.4 91 0.0115 1 0.0115 0.0001
3-ethyl-2-methylheptane 946.1 92 0.0074 1 0.0074 0.0001
3,6-dimethyloctane 949.0 93 0.0145 1 0.0145 0.0001
1-ethyl-3-methylbenzene 955.9 94 0.0217 1 0.0217 0.0002
1-ethyl-4-methylbenzene 958.3 95 0.0091 1 0.0091 0.0001
5-methylnonane 962.3 96 0.0044 1 0.0044 0.0000
1,3,5-trimethylbenzene 963.8 97 0.0059 1 0.0059 0.0000
4-methylnonane 966.5 98 0.0083 1 0.0083 0.0001
1-ethyl-2-methylbenzene 973.6 99 0.0055 1 0.0055 0.0000
1,2,4-trimethylbenzene 990.0 100 0.0064 1 0.0064 0.0000
trans-1-methyl-3-isopropylcycichexane 994.6 101 0.0484 1 0.C484 0.0004
decane 1000.0 102 0.0221 1 0.0221 0.0002
Speciated Total 149.54 131.2026 1.0000




Table B11. Sample #11 (Gloss Lacquer Topcoat).

Solids, % 26.14 26.07 25.98

RetIndex Pk# Area % Res Factor Adj Area Fraction

methanol 400.0 1 0.0031 0.35 0.0089 0.0001
ethanol 446.7 2 0.0233 0.46 0.0507 0.0004
acetone 474.5 3 0.0128 0.525 0.0244 0.0002
isopropyl alcohol 490.8 4 3.5647 0.54 6.6374 0.0522
pentane 500.0 5 0.0169 1 0.0169 0.0001
tert-butyl alcohol 516.3 6 0.0122 0.68 0.0180 0.0001
2-butanone 575.6 7 4.9827 0.63 7.9090 0.0622
ethyl acetate 602.4 8 0.9097 0.39 2.3439 0.0184
isobutyl alcohol 616.6 9 0.519 0.68 0.7639 0.0060
butyl alcohol 651.5 10 10.144 0.7 14.4920 0.1140
cyclohexane 658.8 11 0.0184 1 0.0184 0.0001
2-methylhexane 665.4 12 0.1739 1 0.1739 0.0014
2,3-dimethylpentane 668.0 13 0.0778 1 0.0778 0.0006
1,1-dimethylcyclopentane 672.2 14 0.0313 1 0.0313 0.0002
3-methylhexane 674.6 15 0.3658 1 0.3658 0.0029
cis-1,3-dimethylcyclopentane 682.9 16 0.1742 1 0.1742 0.0014
1,3-dimethylcyclopentane ' 685.8 17 0.242 1 0.2420 0.0019
1,2-dimethylcyclopentane ‘ 688.7 18 0.3589 1 0.3589 0.00238
heptane 700.0 19 2.3075 1 2.3075 0.0181
methylcyclohexane 723.4 20 4.8403 1 4.8403 0.0381
1,1,3-trimethylcyclopentane 725.4 21 0.3573 1 0.3573 0.0028
2,5-dimethylhexane 732.5 22 0.1839 1 0.1939 0.0015
2,4-dimethylhexane 734.1 23 0.1689 1 0.1689 0.0013
1,2,4-trimethylcyclopentane 734.8 24 0.2932 1 0.2932 0.0023
1,2,4-trimethylcyclopentane 742.3 25 0.3566 1 0.3566 0.0028
1,2,3-trimethylcyclopentane 749.6 26 0.2647 1 0.2647 0.0021
2,3,4-trimethylpentane 752.1 27 0.0354 1 0.0354 _ 0.0003
toluene 758.1 28 18.57 1 18.5704 0.1460
isobutyl acetate 760.6 29 8.6522 0.61 14.134¢ 0.1112
2,3-dimethylhexane 762.0 30 0.1091 1 0.1091 0.0009
3-sthyl-2methylpentane 764.0 31 0.0334 1 0.0334 0.0003
1,1,2-trimethylcyclopentane 765.6 32 0.0782 1 0.0762 0.0006
2-methytheptane 766.8 33 0.649 1 0.6490 0.0051
4-methylheptane 768.5 34 0.1794 1 0.1794 0.0014
3,4-dimethylhexane 771.3 35 0.0453 1 0.0453 0.0004
3-methylheptane 774.5 36 0.3584 1 0.3584 0.0028
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Table B11. Sample #11 (Gloss Lacquer Topcoat) (Continued).

Solids, % 26.14 26.07 25.98
Retindex Pk# Area% Res Factor Adj Area Fraction

3-ethylhexane 776.0 37 0.1111 1 0.1111 0.0009
cis-1,3-dimethylcyclohexane 779.9 38 0.4458 1 0.4458 0.0035
trans-1,4-dimethylcyclohexane 781.7 39 0.1657 1 0.1657 0.0013
1,1-dimethylcyclohexane 788.1 40 0.0581 1 0.0581 0.0005
cis-1-ethyl-3-methylcyclopentane 789.6 41 0.02286 1 0.0226 0.0002
trans-1-ethyl-3-methylcyclopentane 791.8 42 0.0209 1 0.0209 0.0002
cis-1-ethyl-2-methyicyclopentane 793.1 43 0.0389 1 0.0389 0.0003
butyl acetate 798.2 44 9.0719 0.61 14.8202 0.1166
octane 800.0 45 0.4339 1 0.4339 0.0034
cis-1,4-dimethylcyclohexane 806.9 46 0.1109 1 0.1109 0.6009
cis-1,2-dimethylcyclohexane 831.5 47 0.0619 1 0.0619 0.0005
ethylcyclohexane 835.4 48 0.0435 1 0.0435 0.0003
1,1,3-trimethylcyclohexane 836.5 49 0.0873 1 0.0873 0.0007
2,5-dimethylheptane 838.5 50 0.031 1 0.0310 0.0002
1,1,4-trimethylcyclohexane 842.0 51 0.052 1 0.0520 0.0004
ethylbenzene 854.1 52 2.8398 1 2.8398 0.0223
trans, trans-1,3,5-trimethylcyclohexane 857.5 53 0.0958 1 0.0958 0.0008
2,3-dimethylheptane 860.0 54 0.0435 1 0.0435 0.0003
1,3-dimethylbenzene 862.9 65 8.6759 1 8.6759 0.0682
1,4-dimethyibenzene 863.9 56 3.2389 1 3.2389 0.0255
4-methyloctane 866.2 87 0.0299 1 0.0299 0.0002
2-methyloctane 866.9 58 0.0378 1 0.0378 0.0003
2-heptanone 872.5 59 3.841 0.77 4.9785 0.0392
3-methyloctane 874.1 60 0.0324 1 0.0324 0.0003
trans, cis-1,2,4-trimethylcyclohexane 881.7 61 0.0536 1 0.0536 0.0004
1,2-dimethylbenzene 886.1 62 4.5658 1 4.5658 0.0359
2-butoxyethanol 892.2 63 3.8076 0.58 6.6018 0.0518
nonane 900.0 64 0.0348 1 0.0348 - 0.0003
1,2,3-trimethylcyclohexane 909.9 65 0.0058 1 0.0058 0.0000
trans-1-methyl-2-ethylcyclohexane 912.3 66 0.0122 1 0.0122 0.0001
cis-1-methyl-4-ethyicyclohexane 918.5 67 0.0261 1 0.0261 0.0002
propylbenzene 949.2 68 0.0175 1 0.0175 0.0001
1-ethyl-3-methylbenzene 956.0 69 0.0233 1 0.0233 0.0002
ethyl-3-ethoxypropionate 862.7 70 2.6775 1 2.6775 0.0211
1,2,4-trimethylbenzens 989.9 71 0.0106 1 0.0106 0.0001
decane 1000.0 72 0.0137 1 0.0137 0.0001
4-methyldecane 1064.0 73 0.0257 1 0.0257 0.0002
1,2-diethyl-1-methylcyclohexane 1083.7 74 0.0051 1 0.0051 0.0000
4-ethyldecane 1152.7 75 0.0082 1 0.0082 0.0001
Speciated Total 125.98 127.1549 1.0000




Table B12. Sample #12 (Lacquer).

Solids, % 24.80 24.81 24.81

Ret Index Pk# Area % Res Factor Adj Area Fraction

ethanol 448.8 1 0.0033 0.46 0.0072 0.0000
acetone 473.9 2 3.8139 0.525 7.2646 0.0499
isopropy! alcohol 492.4 3 7.788 0.54 14.5012 0.0996
propyl alcohol 545.5 4 0.0048 0.62 0.0078 0.0001
2-butanone 575.3 5 0.9711 0.63 1.5414 0.0106
hexane 600.0 6 0.0479 1 0.0479 0.0003
isobutyl alcoho! 616.6 7 0.1005 0.68 0.1478 0.0010
OTHER Cé 618.5 8 0.0111 1 0.0111 0.0001
OTHER Cs 622.4 9 0.0238 1 0.0238 0.0002
methylcyclopentane 625.7 10 0.2898 1 0.2898 0.0020
OTHERCé6 627.9 11 0.0642 1 0.0642 0.0004
butyl alcohol 645.1 12 0.0311 0.7 0.0444 0.0003
2,4-dimethylpentane 653.8 13 . 0.0283 1 0.0283 0.0002
cyclohexane 6658.8 14  0.7943 1 0.7943 0.0055
2-methylhexane 665.3 15  0.4497 1 0.4497 0.0031
2,3-dimethyipentane 668.0 16 0.3545 1 0.3545 0.0024
1,1-dimethylcyclopentane 672.1 17 0.3088 1 0.3088 0.0021
3-methylhexane 674.6 18 0.737 1 0.7370 0.0051
1,3-dimethylcyclopentane 682.9 19 1.0785 1 1.0785 0.0074
cis-1,3-dimethylcyclopentane 685.9 20 1.1976 1 1.1976 0.0082
1,2-dimethylcyclopentane 688.8 21 1.6774 1 1.6774 ~ 0.0115
heptane 700.0 22 1.6326 1 1.6326 0.0112
1,2-dimethylcyclopentane 722.0 23 0.4722 1 0.4722 0.0032
methyicyclohexane 723.5 24 3.5206 1 3.5206 0.0242
1,1,3-trimethylcyclopentane 725.5 25 0.7476 1 0.7476 0.0051
2.4-dimethylhexane 732.6 26 0.0999 1 0.0999 0.0007
ethylcyclopentane 7342 27 0.8309 1 0.8309 0.0057
1,2,4-trimethyicyclopentane 742.4 28 0.8996 1 0.8996 0.0062
1,2,3-trimethylcyciopentane 747.2 29 0.0588 1 0.0588 0.0004
1,2,3-trimethylcyclopentane 749.8 30 1.249 1 1.2490 0.0086




Table B12. Sample #12 (Lacquer) (Continued).

Solids, % 24.80 24.81 24.81 .
RetIndex Pk# Area % Res Factor Adj Area Fraction

2,3,4-trimethylpentane 752.3 31 0.0474 1 0.0474 0.0003
toluene 757.9 32 10.749 1 10.7490 0.0738
isobutyl acetate 762.4 33 47.679 0.61 77.8902 0.5350
3-ethyl-2-methylpentane 764.5 34 0.0338 1 0.0338 0.0002
2-methylheptane 766.0 35 0.1016 1 0.1016 0.0007
2,3-dimethylhexane 767.3 36 0.2185 1 0.2195 0.0015
4-methylheptane 768.9 37 0.05 1 0.0500 0.0003
3-methytheptane 774.8 38 0.065 1 0.0650 0.0004
3-ethylhexane 776.4 39 0.0586 1 0.0586 0.0004
¢is-1,3-dimethylcyclohexane 780.3 40 0.2329 1 0.2329 0.0016
trans-1,4-dimethylcyclohexane 782.0 41 0.0716 1 0.0716 0.0005
1,1-dimethylcyclohexane 788.4 42 0.0321 1 0.0321 0.0002
cis-1-ethyl-3-methylcyclopentane 789.9 43 0.0235 1 0.0235 0.0002
trans-1-ethyl-3-methylcyclopentane 792.0 44 - 0.0207 1 0.0207 0.0001
cis-1-ethyl-2-methylcyclopentane 793.4 45  0.0452 1 0.0452 0.0003
trans-1,2-dimethylcyclohexane 797.5 46 0.11 1 0.1100 0.0008
octane 800.0 47  0.0679 1 0.0679 0.0005
cis-1,4-dimethylcyclohexane 806.0 48 0.0288 1 0.0288 0.0002
2,2-dimethylheptane 817.9 49 0.1647 1 0.1647 0.0011
1,1,3-trimethylcyclohexane 842.7 50 0.0347 1 0.0347 0.0002
1.1,4-trimethylcyclohexane 846.4 51 0.1318 1 0.1318 0.0009
ethylbenzene 853.2 52 0.2152 1 0.2152  0.0015
1,3-dimethylbenzene 861.4 53 0.5583 1 0.5583 0.0038
1,4-dimethylbenzene 862.5 54 0.3258 1 0.3258 0.0022
3-ethylheptane 871.0 55 0.0131 1 0.0131 0.0001
1,2-dimethylbenzene 884.4 56 0.3128 1 0.3128 0.0021
2-butoxyethanol 890.4 57 2.2831 0.58 3.9585 0.0272
isobutyl iscbutyrate 900.0 58 5.8697 0.67 8.7607 0.0602
1,2,3-trimethylcyclohexane 910.9 59 0.0189 1 0.0189 0.0001




Table B12. Sample #12 (Lacquer) (Continued).

Solids, % 24.80 24.81 24.81

Ret Index Pk# Area % Res Factor Adj Area Fraction

3,4-dimethyloctane 924.4 60 0.0099 1 0.0099 0.0001
propylcyclohexane 934.2 61 0.0202 1 0.0202 0.0001
cis-1-methyl-2-ethylcyclohexane 935.8 62 0.0208 1 0.0208 0.0001
3,6-dimethyloctane 944.8 63 0.0163 1 0.0163 0.0001
1,2-dimethyl-3-ethylcyclohexane 947.6 64 0.0362 1 0.0362 0.0002
1-ethyl-3-methylbenzene 954.5 65 0.117 1 0.1170 0.0008
1-sthyl-4-methylbenzene 957.0 66 0.0609 1 0.0609 0.0004
5-methylnonane 962.3 87 0.0795 1 0.0795 0.0005
3-methylnonane 973.5 68  0.0398 1 0.0398 0.0003
cis-1-methyl-4-isopropylcyclohexane 988.2 69 0.1831 1 0.1831 0.0013
trans-1-methyl-3-propylcyclohexane 998.5 70 0.0862 1 0.0862 0.0006
1,2,3-trimethylbenzene 1018.0 71 0.0396 1 0.0396 0.0003
cis-1,4-diethylcyclohexane 1024.2 72 0.0105 1 0.0105 0.0001
cis-1-methyl-2-propylcyclohexane 1032.0 73 0.0118 1 0.0119 0.0001
1,3-diethylbenzene 1046.2 74 0.037 1 0.0370 0.0003
OTHER C11 1052.1 75  0.0751 1 0.0751 0.0005
2-methyldecane 1064.1 76 0.0189 1 0.0189 0.0001
3-methyldecane 1072.8 77 0.031 1 0.0310 0.0002
1,4-dimethyl-2-ethylbenzene 1075.1 78 0.0266 1 0.0266 0.0002
1,3-dimethyl-2-ethylbenzene 1081.0 79 0.052 1 0.0520 0.0004
OTHER C11 1098.4 80 0.0237 1 0.0237 0.0002
1,2-dimethyl-3-ethylbenzene 1103.3 81  0.0086 1 0.0086 0.0001
1,2,4,5-tetramethylbenzene 1115.2 82 0.0312 1 0.0312 0.0002
1,2,3,4-tetramethylbenzene 11191 83 0.0419 1 0.0419 0.0003
5-methylindane 113989 84 0.0159 1 0.0159 0.0001
4-ethyldecane 1151.5 85 0.0124 1 0.0124 0.0001
1,2,3,5-tetramethylbenzene 1154.0 86 0.0158 1 0.0158 0.0001
naphthalene ‘ 1186.9 87 0.0264 1 0.0264 0.0002
Speciated Total 149.62 145.5792 1.0000




9¢ -4

9000°0  9000°0 9000°0 96900 90.0°0 004 9690°0 90.0°0 61 5089 auejuedophojAyiawip-g* 1810
8€20°0 /£20°0 8£20'0 2BY6'Z GES6'Z 00°L 28v6'2 56662 8t LLL9 suexayihyjow-g
2000°0 2000°0 2000°0 6220°0 62200 00t §220°0 §220°0 Ll ¥'899 euejuedophojiyiewp-1 |
§S00°0 SS00°0 SS00'0 €£8/9°0 60890 00} €890 60890 91 0°v99 euejuediAyiewip-c‘g
eyiI0'0 lP10°0 2¥I0°0 22SL°t  Lp9l') 00°} CeSLL  Lv9L') Gl 2199 euexayAylow-g
2000'0 20000 2000°0 09200 65200 001 09200 65200 a ¥'€59 LOY3HIO
2000 21000 LLOD'O 9SVL'0 LZVL'O 001 9evL'0  L2V10 £l 0'8%9 suruad|Aylowp-¢‘z
0950°0  09S0°0 65500 /956’9 €£8¥6°9 0L'0 1698't B8E£98'tp Zi SS9 foyooe jAing
2000°0 2000°0 2000°0 1200 L.20°0 001 L2200 12200 L 2’619 suejuadophoifyiow
20000 2000°0 2000°C 9¥200 +¥20°0 89°0 L810°0 99100 ol €LY loyodje |Ainqos!
6000°0 BO0O0'0 6000°0 +SOL'0 9L0L°0 00°L ¥SO0L'0  9.01°0 6 0°209 £0H3HIO
L000°0  1000°0C L000°0 GS80°0 €£980°0 6€°0 2EE0'0  SEEOO 8 2509 slejaoe Ay
1000°0 L0000 LOGO'0 1600°0 €600°0 001 L600°0 €600°0 Vi 0°6.5 suejuadiiylow-z
Ov9L'0  €€91°0 8P91°0 85.2'02 98.°02 £9°0 L84L2°2L S106°C) 9 2995 auoueing-z
£000°0  1000°0 LOOO'C OFIOO LELOO 290 9800°0 0800°0 ] L 6€S foyoaye |Adoud
L000°0  1000°0 LOOO'0 SLIO'O QLLO'O 89°0 84000 +.00°0 4 6tLS loyodje |Aing-uey
SSS0°0 €SS0°0 /SS0'0 9298°'9 9€26'9 ¥S°0 9589t  ¥8lLE £ 068y foyoofe jAdosdosi
€000°0 €000°0 €000°0 ISE0'0 86E0°0 9t'0 L9100  £810°0 Z L'6SY loueyie
2000°0 €000°0 L0000 66€0°0 SELOO Se'0 6ELO'0 000 b 62ly [oueyew
uoiloei4 g uny L uny g uny luny Jojejsey guny L uny #d  Xxepu| oy
abeiany uonoel 4 ealy pajsnipy % ealy
GZ've 6¢'ve 9zve % ‘spllos

"(491eas Buipues ayym isrem spijos yby) ¢4 sdwes ‘gLg siqe)



le-4d

£€000°0 #000°0 £000°0 B8EVO'0 LIVO'O 0o't 8E¥Y0'0  LI¥00 FA c¥sL suejuedojohojAylawil-g'g’)
4000°0 8000°0 L0000 ¢€S60°'0 66800 00't €560°0 66800 9¢ o'LsL euejuediAylew-+'e‘2
9000°0 90000 90000 0400 9%100 co'tL 0,100 9¥i0°0 S¢ S'8vL eurjuadophojAiyiewnl-g'e’ )
€000°0 £000°0 €000°0 980G ¢€EE0'0 00°1 9.£0°¢0 2e€0'0 ve €'SkL auejuadooAdjAyiewnl-4'2 L
€v00°0 E¥00°'0 €¥00°0 O0.ES0 00£S0 0o’} 0485°0  00€£S°0 €€ bevi eugjuedojohojAylewy-4'g |
¢0L0'0 90L0°0 A600°0 I81€°L L902°| 00°4 I8le’'lL 19021 (4 E'vEL auexsyjAyiowip-4'g
¥S00°0 $500°0 +S00°0 6290 LSL90 00t 62490 LS.9°0 LE 0'ctL euexayAylewip-g'z
9000°0 9000°0 S000°0 0S.0°0 6+90°0 0ot 0S40°0 6¥90°0 oe L'vel auejuadojphojAylowin-g* ||
1S00°0 LS00°0 1S00°0 .829°0 S0E9°0 00’} 48290 5090 6¢ g€'¢cl auexayojpAojAyisw
6€00°0 6€00°0 6€£00°0 €£68¥0 806+0 00°} £€68¥'0 806¢v°0 8¢ c'lel euejuadojohojAyiswip-g'|
¢000°0 2000°0 20000 05200 L220°0 00’} 05¢0°0 L2070 L2 L'elL 8OH3IHIO
§000°0 S000'0 S000'0 12900 +850°0 00°L 12900 ¥8S0°0 92 ¥'60L 8OH3IHIO
1000°0 L0000 L0000 29100 6SIL0°0 00't 2910’0 65100 52 G904 80H3HIO
8000°0 8000°0 8000°0 ZLOL'0O €860'0 00°L cl0l’'d €860°0 rve 6104 suejuadojoholAyiewip-g‘)
051070 0S10°0 O0SIL0°0 8198°}) c658'1 00'L 8198’1 2658’1 €2 0°004 aueydsy
100070 1000’0 L0000 9€10°0 0€L0'0 00’1 9€10'0 0EL00 [44 L'€69 euejuadopAojfiewtp-g*L-sio
0L00°0 01000 CILO0'0 6€2L'0 0Scl'0 00'L 6€21°0 0Sci'0 (%4 1,89 suejuedojdAajAyiswip-g‘|
8E00°0 8E00°'0 8E00'Q SSiv'0  SviP'0 00t SS.¥°0 S¥iv0 0¢ g'c89 auejuad|Ayje-¢
uopjoed4 guny |[uny guny Luny Jolde4 say guny } uny #d  xepujley
abesaay uojoel4 ealy pajshipy % ealy
S¢'ve 62'¥¢ 9e've % ‘Spllog

‘(penunuo) (1sjeas Bujpues ayym Jajem spijos ybiy) gi# ajdwes ‘giLg ajqel



8¢ -9

0000} 0000°L 0000°L 9S6L°v2l S0Sc'vel 00l 001 |ejo] pejereds
110070 LLOO'0 L1000 @E2¥Ek'0 9SELO 00°L ccrl 0 95eL°0 29 0°006 aueuou
9000°0 9000°0 90000 ¥€£.0°0 €690°0 00’1 veL0°0 €690°0 19 2'668 euexayo|9hojhyje-y-|Aylaw- | -sueJ)
S1L00°0 9100°0 SLO00'0 2E6L°0 €+8L°0 00°I cE6L'0  €¥81°0 09 1'068 euexayolohojAyiewin-+'g' |
S+90°0 S¥90°0 v¥90°0 OVL0'8 L666°L 00’} 0v10'8 L666°L 69 L1'g88 suezusqiAylewip-g‘|
€000°0 ¥000°0 €000°0 I¥PO0 9LPO'O 0oL Leb0'0 919070 85 L'ELS suejolAylew-g
EEYO 0 cEY0'0 €EYO'D0 989€°'S 9v8e'g 004 989€°'S 9v8E’'S LS €°€98 euazueqiAyjewip-¢*|
orsL-o LESI'0O ¥¥SL°0 288B0'6L 8P8L'6L 00"} ¢880°'61 8vel'6l 99 v'298 suazueq|Aylewip-g‘|
viS0°0 v1S0°0 VIGO0 GG8E'9 8S8E'9 00°t §58€'9 B8SBE'9 SS 8'2s8 auezueqjAyie
1000°0 1000°0 1000°0 ¢8L0°0 +$¥10°0 00°t ¥810°0 #¥10°0 147} ¥'¥08 suexayojohoiiyiowip-p* |-s19
¥100°0 v100°0 €100°0 1691°0 1.91°0 00t L691°0  1291°0 €S 0°'86.L euexeyojphojhyiewip-g*L-suen
9000°0 9000°0 9000°0 88L0°0 S9.0°0 00°} 8820°0 S§9.0°0 cs 8'G6L euejuadophojAyiew-z-|Ayie-L-s)o
1000°0 ¢000°0 1000°0 26L0°0 E£9100 00°tL 2610°0 €9100 LS c'i6L euejuedojphAoihyiew-g-jAyie- | -suen
200070 L000°0 S000°0 S8L0°0 68100 00t S810°0 6810°0 0s 6°68L eurjuedodAdjAyiew-g-|Ayie- 1 -s|o
L000°0 ¢000'0 10000 98L0°0 28100 00°} 98100 2810'0 6+ 8°18/L auexeyojdAsjAytewip-1 |
L000°0 1000°0 LOCO'0O +910'0 ESLOO 00°'L ¥910°0 €510°0 8t 6°€8L 8O H3IHIO
€000°0 €000'0 €000°'0 6SE0°'0 89E0°0 00} 6G€0°0 89€£0°0 iy 0°'08L suexeyopiojAylewp-* | -suel)
01000 0L00°0 01000 8521’0 20210 00°L 8G¢cl'0 ¢02L0 34 2'8LL suexayojoAalAylew|p-g* L -s19
vZzooo ¥200'0 #2000 BEOE'0 #L0E'0 007t 800 ¥10€°0 Sy 9°'vLL suexay|Ayle-g
9600°0 L6000 +600°0 €S0c2'k 6L91'L 00t £S0c’'L  6491°L vy - vELL auejdeyjiyisw-g
9100°0 91000 91000 #.6L°0 ¢£+6L'0 00’} vL61°0 E¥6L°0 1544 L0LL suexay|Aylowp-p'e
0S00°0 LS00°0 0S00°'0 Z1E9'0 21290 00°} LIE9'0 L1290 cr G'L9L euejday|Aiyiow-
20100 60L0°0 90LO°0 SISE'L  OFIE'L 00°t SIGE'L  OrLE'L (84 6°592 suelday|Aylow-g
LLoO'0 LLOO'0 21000 ¥ZE1L°0 $SPL0 oo’ YLEL'D PSPLO ov 6'29L auruadiAyiew-g-jAyie-¢
SYeEZ'0 6¥EC'0 IVES'O0 LEL1'62 626062 1970 B8LG8°LL /808B°LL 6€ 8°09L ajejaoe |Angos|
SLED'O vLE0'0 8.£0°0 OVPI'v O0L69'Y 00°L or¥9°'v 0169V 8¢e €95 auen|o}

uopdeld zZuny Luny guny I uny Jopeq4sey guny 1 uny ld  xepu) 19y
abeiany uonoel ealy pajsnipy . % eany

Sc've 62've 92've % ‘SpI0S

"(ponunuo)) (1ojeas Buipues ayym sajem spijos ybiy) gL# odwes 'eiLg o|qel



6 -4

GZL0'0 SZKL00 PZLO°0 0SS 680671 b 0S1S°'L 680S°L 61 0°00L euejdey
20000 /0000 L0000 6980°0 968070 l 6980°0 96800 8I G889 suejuedojoAolAiyiawip-g‘L
§200°0 S200°0 S200°0 L90€°0 +¥OE0 b L90€°0 +POE0 L) 5589 auejuadojphojAyjew|p-¢' | -s1o
§000°0 S000'0 S000'0 GLSO'O 02800 ! GL90'0 02900 91 9289 auejuedojAojipiauip-g‘l
Z8L0'0 28100 2BLO'O 86022 O0LIZZ b 8602’2 o0Lizz &I L'vl9 suexeyjAyjow-g
20000 2000’0 20000 2200 +220°0 b 1220°0 $2200 tPiI 6119 auejuedojoAoAylewip-1°}|
1S00°0  1S00°0 1S00°0 €3290 223290 b £229°0 22290 €l 6299 surjued)Aylewip-g'z
ZTELO'O  LELO'0 2ELO0 O¥BSL 966571 b 0P6S'L 966S°L Tl ¥°599 auexsy|Aylew-g
#000°0 +¥000°0 +000°0 SS¥PO'0 E£9¥0°0 b SS#0°0 €9¥0°0 LI 5'859 suexeyojoho
PLO0°0  ©I00°0 PLO00 GZ9L'0 69910 b G/91L°0 6990 O 9°€59 auejuedjAiyiewnp-p'g
1620°0 8S20°0 9G20°0 S92L'E <ZTOL'E L0 9881’2 SLZ1'Z 6 8°059 loyooe jang
#0000 #0000 +000°0 Z2S0°0 925070 b 2250°0 92500 8 0829 LOY3HIO
£000°0 €000°0 €000°0 82€0°0 O0EE0°0 1 82€0°0 O0EE0'0 L 9229 suejuadopAojAypow
LEIL'0 L2910 PEIL0 SLEL 6L 0S08'6F  €9°0 OQLEPZL 2LL¥EL 9 695 euoueng-g
0000°0 L0000 00000 E900°0 LS00°0 1 2900°0 Z1S000 S £295 9O H3HLO
L000°0 . L0000 L0000 E€0LO°0 L6000 890 0000 99000 ¥ 551§ [oyooe [Aing-pe}
§990°0 v990°0 18900 +0S0'8 6580°8 $S5°0 9g2ev 9IPev € 0°06% joyospe |Kdoidos!
L000°0 L0000 L0000 99100 +9L0°0 G250 28000 98000 2 0'Elt suojaoe
1€00°0 0£00°0 LEOD'O L89E°0 LY.IE0 9’0 9691°0 12lL0 1 L'vby [oueyie
uonoeld guny funy Zund  Luny (oejsed Zuny [uny  #id Xopu| jay
abelany uopnoely ealy pajsnipy o, ealy
G1.'Se S.°'Se ¥L'Se % ‘Spliog

"(ssolb isjem splios YbIH) vi# s|dwes "p1g s|qel



0t -4a

1000°0 L0000 L0000 60LOO0 ZLLOO ! 60100 21100 L€ £18L euexeyo|aAojAyiewip-p* | -sues
€000°0 €000°0 €000°0 19€0°0 8¥E00 1 L9€0°0 8¥E0'0 9¢ v'6LL auexayojAojhyiewip-g'|-sio
8000°0 8000°0C 80000 06600 +860'0 I 0660'0 #8600 S 864 euexsyluie-¢
ZE00°0 €E00°0 2E00'0 +66E'0 8/8E'0 1 ¥66€°0 8/8¢0 t€ SvLL eueideyjiyiow-g
S000°0 S000°0 S000'0 S290°0 €090°0 I 62900 €090°0 €€ b bl euexsyiiyiswip-¢'c
9100°0 91000 91000 #P6L0 00640 L ¥¥61°0 00610 2€ v'892 suedeyjAytew-¢
€€00°0 ¥S000 €€00°0 8LIY'O 966£°0 L 8LLP'0 966E0 IE 8'99/ sueideylhylew-z
€000°0 £000°0 €000°0 O0EE0°0 €EE£0°0 b 0£€0°0 E£££0°0 OF 9°€9. euejuediAyiew-g-jAyle-g
TL00°0 21000 2L00'0 20SL'0 LEVLO 1 20SL'0 IE¥L0 62 8'19/ suexayjylewip-¢'z
ZSSL'0  ¥PSL'0 09SL°0 Lb2LBE LZL6°8L I Lv2L8L L216'8BL 82 2852 suan|oy
Z000°0 20000 20000 8¥20°0 9220°0 t 8200 92200 ‘2 0'2sL euejuediAylowt-y'e'z
2000°0 2000°0 2000°0 ZBi0'0 28100 b 281L0°0 2Z8L00 92 v'6vL euejuedo|ohojAylowul-g'2'y
L0000 L0000 10000 ¢#PLOO €100 I P00 LELOO g2 V'ivL suejuadojohojAyiewl-gz |
0L00°0 0LO0'0 6000°0 L9LL'0 LELL'O 1 19110 LELLO ¥Z g'2vs euejusdoioiojAytew)-¢'g )
$200°0 92000 22000 20LE'0 Y920 1 20LE'0 8v920 €T 6 ¥EL suexeyAyewip-y'z
€L00°0 €£100°0 €100°0 6ESL'0 2PSLO 1 6€5L'0 2PSL'0 22 9'2¢€L suexaylAylewnp-g'z
€602°0 66020 9802°0 viGY'Se 6082'Se SL'0 SOLZ'6L 2/406L 12 v'seL auojey JAIngosi |Ayiew
1000°0 L0000 20000 +800°0 91200 ! ¥800°0 92200 02 §12L auexeyojaAojfylew
uopoeld guny Luny guny Luny pe4Say gunyg [unyg #id  Xepu| ey
ebelaay uoljoel4 ealy pajsnipy 9, ealy

Gl'S2 G.'62 +¥.l'Se % ‘splios

"(PanunuoY) (ssolb selem spios YbIH) yiL# sidwes “pig siqe)



le-4d

0000°F 0000'L 0000°L 6292° L2t 2EL2°L2L 001 001 [ejol pejeweds
L000°0 10000 1000°0 62000 96000 L 64000 96000 85 000 eueoapun
£000°0 €£000°0 €000°0 +OYO'0 0SE0°0 t ¥O¥0'0 0S€00 IS  0°000I aueoap
1000°0 L0000 LODO'0 +210°0 #SL0°0 ! ¥210'0 #5100 9SG 1686 auazueqAyisuwis-#'g* |
L000'0 L0000 LODO'0 220000 8LLD'O t 2L000 81L00 SS 9'996 aueuoulAylew-4
Z000°0 2000°0 2000°0 0220°0 692070 1 0220'0 6¥20°0 ¢S 2°€96 auazuaqAyjewn)-g'e L
2000°0 2000°0 2000°0 21200 €020°0 1 21200 €0200 €S 0°'8S6 auszusqAyisw-y-|Auie-|
y000°0 S000°0 +000°0 6¥S0°0 625070 i 6¥S0'0 62500 2S G556 auazusqiAiylow-g-jAule-|
£000°0 €000°0 2000°0 ¥LEO'0 9620°0 ! ¥i€0'0 96200 IS 5'8v6 euezusq|Adoid
L000°0  LOOD'0 L0000 OvL0'0  6100°0 I o¥L0'0 62000 0S b LE6 euexayo|2AojAyie-zZ-lAyiaw- | -s12
2000°0 Z000°0 9000°0 ¥580°0 +9.0°0 L ¥S80°0 +¥9.00 6% 616 euexayo|2A0jAyie-p-1AyIaw- |-s10
8000°0 9000°0 9000°0 OVZ00 1690°0 b 0v0°'0 16900 8¢ 0°'006 eurUcU
£000°0 €000°0 €000°0 12800 9¥E£0'0 L 12E0°0 9PE00  L¥ 0168 auexayopAsjAyie-g-lAyiew- | -suel)
PLVO'0  SZV0'0 €LV00 29SL'S .GLEL'S 1 2964'S Sl81'S 9% 6°'588 auszuaqiAylewnp-z‘L
£000°0 €000°0 2000°0 LYEO'0 §820°0 L LPE0'0 58200 S¥ Z2'vi8 8uBOo|AYlIeW-¢
GEE0'0 GEE0'0 GEE0'0 2.S0v L6SO'V 1 ZLS0Y  L6SOY v Z°v98 suezuagqiAyjowIp-p' |
064LL°0  ZBLL'O t6LL'0 SE6E'FL 60LP'PL L SE6E VL B0LP VL EFP £'co8 euszusqjAylewip-g'}
L000°0 L0000 10000 92L00 QLLO'O I 9Z10'0 9LL00 2¢ 0°.458 auexayopAojAiylewul-p'2 | -surl ‘sueq
90+0'0  90Y0'0 90V0'0 9.l26'v p9ZE'P 1 9l26'v ¥926v v 0'¥Ss8 euszueqjAyle
L000°0  1000°0 10000 L6000 61100 1 L600'0 6LL00 OV 0°'9e8 auexayojohojhyie
2000°0 [000°0 Z000'0 +680°'0 96800 ! ¥680°0 96800 6¢ 0008 aueo
6650°0 v090°'0 t6S0°0 222E’L LS02L 19°0 128yt 8OLPY 8¢ 2862 ajejeoe AN
uojjoel Zuny | uny 2 uny uny pe4sSayd guny Funy  #d Xepu| 18y
abelony uonoel ealy pelsnipy 9% Ealy

SL'Se Gl°Se tv.l'se

% ‘SPIOS

"(penunuo)) (ssolb selem spijos ybIH) vi# aldwes pig ajqel



ce-4

£000'0  ¥0000 .Z000°0 8E90°0  61E0°0 | 8€90°0 61800 12 L'EEL suexeyAyIBWIP-5'Z
1000°0  1000°0 0000 £9L0°0 294070 I €910°0 29100 02 v2eL sugjuedo|oksihyie
£000°0  £000°0 €000'0 6.b0°0  9/t0°0 i 6.40°0 9400 61 L'seL euBjuedojoAolAyIBWII-€ L'}
Z200'0  2200°0 22000 6ZEE'0  O09EE0 ; 62€6°0  098€°0 81 geaL euexeyopAoyow
1600°0  1000°0 L0000  ESL0'0  LPIOO } €510°0  L¥IOO L} §12L suejuadojokojAyiewip-z*|
£000°0  €000°0 €000°0 SOS0'0  20S0°0 ' 50500 20500 9% 0002 suedey
£000'0  €000°0 €000°0 EFPYO'0  6EVOO ' EVYO0'0  6EKO0 S €889 sugjuedojoAdjAyiewp-z* |
Z000'0  2000°0 2000°0 S0E0°0  20E0°0 I S0€0°0 20800 ¥l £'589 suejuedojoAojAyIBWIP-€' |-S10
Z000'0 10000 2000°0 9020°0  1120°0 I 9020°0 1200 € 2289 suejuadojokojAylawp-g*|
L000°0  0000°0 L000'0  2.00°0  0L20°0 } 2,000 01200 I 6'€L9 suexeyhyiew-g
1000°0  1000°0 10000 ZZL0°0  Z840°0 1 LLLO'O  28L0°0 kI 6'999 euzluediAyiewnp-'z
1000°0  1000°C 10000  ZLL0°0 614070 i LLL0°0 61100 OI §'$99 euexay|Ayiew-z
1000°0  1000°0 L0000 6Z10°0 9100 I 61100  9.10°0 6 b 299 H3HLO
0L00°0  0L00°0 O0LO00 SESL'0  ¢ISED 20 SZ0L'0 09040 8 0'6v9 foyoaje jking
£000°0 10000  1000°0 SB00°0  £600°0 I §800°0  £600°0 L 0'8¥9 eurjuadiAylowp-p'Z
0610°0 88100 2610°0 6808'Z S998'Z 890  LOL6'L  26V6) 9 1°G19 foyoaje |Kingos!
S000°0  S000°0 SO00'0  1690°C  0890°0 I 1690°0 08900 5 188§ euejuedjiyiow-g
L6ZY'0  90EF'0  88Z¥'0 2ZESEV9 OL¥L'Y9  €9°0  vI9SOF 260¥0F V'S5 euouEINg-Z
S690°'0  L690°0 26900 082r0F 92SE0L S0  S009'S  0095°S £ L'06% joyoope [Adosdos:
P200°0  ¥200°0 $200°0 6E9€°0  2Z9E0  S2S0  OL6L'0  206L°0 z ety auojeoe
2000°0  2000°0 2000°0  LOEO0  LOEO'0  SE0  SOLO'C  SOLOO L 000 loueyjow
uopdely gung  fund  gung Luny edsey guny Lung  #id  Xepujiey
abesany uoijorl4 ealy pejsnipy °% ealy
95°'¥2  vo've % ‘SPIOS

*(doj-1eq Jeajo ‘ienboe| ssojb-jwag) g1# ajdwes "gLg ajqel



€E -4

9S.2°0  /vl20 99/20 @l/0°ly S69Ei¥ 190  9v¥I'SZ 9ETE'ST by 1'662 ejieleoe |Aing
2200°0 £200°0 322000 BI9EE'D  6EEEO b BOEE'0  6EEE'D o¥ v'26L aurjuadojohoihipaw-g-1Ayye- | -s1o
0100'0 01000 01000  +9¥L'0  LIPLTO b vOPL0  LiFLO 6¢ 0'16L ~ aurjuedojohojhyiew-g-|Ayle- | -sues)
1100'0 LL000 11000 80810 #6510 b 8091°0 %6510 8¢ 6882 sueuado|aAojAylow-g-1Ayle- -s1o
6000°0 60000 60000 1OVL'0  Z6EL0 ! lo¥L'0  L6EL'O L€ 2°L8L euexeyopAdAgieunp- 1|
9Z00'0 92000 92000 $68E0  2EBEO b ¥68E°0  ZEBE'Q 9g 0182 auexayojohojAyiewip-p* L -suel)
§900°0 S900'0 $900°0 16960  20.6°0 3 1696°0 20.6°0 SE 1’642 suexsyoAdAyIBWIP-g* 1 -S10
$000'0  ¥000°0 ¥0000 2900 1900 b 24500 149070 ve 8°1LL suexaylAylewip-g°g
6000'0 60000 60000 O8BEL'0 LVELD ! 08EL'0  LPELO €€ S'SLL suexayjAye-g
6200'0 S2000 +$200°0 O069E0  9S9E0 b 069E°0  9S9€°0 zZe il sueldeyjiylew-g
£000°0 Y0000 €£000°0 Z2S0'0 80S0°0 ! 1250°0  80S0°0 LE 6°0L2 ouexayAgewip-p'g
L100°0 LLO0'0 11000  £291°0  SI191°0 ! 22910 S191°0 o€ 1892 sueidayjAyjow-f
L¥00'0  .¥00°0 Z¥OO'0 BL0L0  +00LO ! 8102°0  ¥00.°0 62 S99 euridsyjAylew-g
£000'0  €000°0 €£000°0 6E¥0°0  IEFO'O ! 6EP00  LEFOO 8¢ v'€9L surjuadiAyjow-z-|Ayie-g
5000'0 S000°0 S000°0 97900 €b.0°0 ! 9/90°0 EV.0°0 - LZ 9192 auexayjAylewip-g'z
9Z¥0'0  £2¥0°0 62v00 9629  LEEV'9 1970 SP/8'€  BIE6'S 9z 2092 sjeje0elAINgOS]
60¥0°0  90¥0'0 ZIV00  ¥BL0°9 21919 b ¥820'9 219419 52 b'iSL susnjo}
L1L00'0 2000°0 02000 92200 99080 B 9/20°0 990€°0 ve z6bL suejuadophojAyiewli-g 2’|
9100'0 02000 2,000 19080 0610 b £90€0 06410 €2 6 1L auejuadojphojAyiowi-4'g |
1000°0 ZL00'0 20000 06LL°0  $2E0°0 L 06.1°0  #2£0°0 ze LYEL suexeylAylewip-¢'g

uondely gung  [ung  zuny fund  pejsey gung fung  #id  Xopullsy
abeiaAy uonoel Baly pajsnipy % ealy

9G¥  ¥9've % ‘SPIOS

‘(panupuo)) (doj-ieq seajo ‘ianboe| ssolb-jweg) GL# adwes "g1g 9|qel



vE -4

8200°0 9200°0 9200°0 02880  Sg8E0 I 028€°0  G28€°0 59 8298 suszuaqlAyiewp-p‘|
£900°0 €900°0 €900°0 #1260 v8¥6°0 l vi26°0  ¥8V¥6°0 ] 2198 euszusaqiyleunp-g |
SL00°0 PI00°0 ZL0O0'0  6202°0 09520 I 6202'0 09520 £9 5658 aueldeyjAyjewip-g'z
92000 9200°0 92300°0 €2Z6£°0 606E0 } E€26E0  606£°0 z9 2'958 auexayopAojAyiewin-*z' | -suen ‘sues
6£00°0 I¥00°0 ZE00°0 98190  9/55°0 I 98190  9/55°0 19 2'es8 euazueqjiyle
£000°0 L000°0  9000°0 68100 9¥80°0 t 6810°0  9¥80°0 09 0'2s8 60 H3HIO
10000 Z000°0 L0000 EEO0L'0 62010 1 EE0L0 62010 65 2°Lv8 augideyjAyiewnp-9'z
¥000°0 $000°0  +000°0  +ES0°0  0190°0 ! ¥ES0'0  0190°0 g5 L°5v8 auexayo|pAajfawnl-* L}
6000°0 0L00°0 600000 ZEPL'O 2Z6ELO 1 LEYLI'D  26EL'D LS £vi8 60 H3HIO
9500°0 95000 95000 SIP8'0  9EEEO | SIY8°0  86£8°0 95 a8y auexeyo|oAojyiswin-g*L ‘)
¥1L00'0 SL00'0  ¥LO00 €612°0 16020 I €612°0 16020 5§ Z'9e8 eueldeylAylounp-5‘g
€v00°0 EY00'0 2VO0'0  €S¥9°0  9LESO l £S¥9°0  9189°0 ¥S 8°'GEQ auexeyojohojAyle
80000 Z000°0 8000°0 20LL0 StLLO I 2010 SPLLO €5 8'ves suejuadojohopidoid
8000°0 8000°0 80000 09210 8¥2L°0 l 082L°0  8¥2L'0 2§ S'€E8 60 H3HIO
6L00°0 2200°0 L1000 BZZE0  6952°0 I 82260 69520 IS zies 60.H3IHIO
0Z00°0 €200°0 L1000  ZBPEO  2€52°0 1 L8¥E€°0  2ES2°0 0s 17628 auexeyojolojAyiewip-z*|-s1o
01000 0L00'0 01000 SSPL'O0  8SPLO i SSYI0  8SPLO 6 6'vZ8 euejday|Aiewip-1'2
200070 g000'0 2000°0 ZSE0°0  BSE0O I LSE0'0  §SE0°0 8P 8028 suejdayjAylawip-g'2
£000'0 €000°0 €000°0 60S0'0  +0S0°0 1 60500  +0S0°0 LY v'6l8 euexeylAylawnl-5‘g'z
200070 g000°0 20000 2SE00 922070 t 2SE0°'0 92200 9v 1'8L8 60 H3HIO
1000°0 L000°0  Z000°0 €LLLO  ¥OLL'O b ELLL0O  POLLO Sy £El8 suejuadojohajAyiew- L -|Ayre- |
£€200°0 £200°0 €2000 B9PE'0  IBEECO i 89¥E°0  ZBEEO 144 1908 auexayopAojAyiewp-y* L -sto
6100°0 6L00°0 6100°0 +982°0 88820 b $9892°0 98820 534 2808 60 H3HLO
£900°0 €900°0 €900°0 64V6°0 1660 i 6.96°0 L6¥6°0 2y 0°'008 aumo
uopdeIY ¢ uny } uny 2uny Luny Pe4seHd guny I uny Nd  Xxepuj oy
ofesany uonoei4 ealy psaisnipy o, ealy
9S5've $9've % ‘spllos

‘(penupuo)) (doj-seq sesjs ‘4onboe) sso|B-jwag) giL# ejdwes gLg a|qel



st -4d

0000°L 0000°L  0000°)L 29£S'6%) 06S'6V1 001 001} [ejo| pejepads
£000°0 £000°0 €000°0 95¥0°0  0Z¥0°0 } 9s¥0'0  02+v0°0 16 00001 ouesep
1000'0 1000°0 1000°0 1800°0 2€L0°0 I 18000  2ELO'O 06 ¥'566 auexayo|dAojAdoid-g-|Ayiew- | -suen
2000'0 L000°0 €000°0 20LO'O0  #8£0°0 I 20100  +8€0°0 68 0686 euszuaqiylewin-p'2'|
L0000 1000°0 1000°0 €12300 #1100 1 £1200 ¥.10°0 88 5'996 aueuoulAylou-t
L0000 L0000 L0000 9LL0°0  Z¥I0O i 9.10'0  /¥l0°0 18 0856 suazuaqiAylaw-p-jAyie-i
2000'0 2000°0 20000 G6LE0°0 26200 b 61£0°0 262070 98 5656 auazuaq|Atlow-g-thyie-|
L000'0 10000 L0000 6¥LO0 96100 i 6V10°0 96100 58 £/€6 auepolAyiswp-9°g
20000 £000°0 20000 +¥¥P0'0 99200 i v¥r0'0 99200 ¥8 2'5E6 euexayo|afajAdosd
¥000'0 S000°0 +000°0 0§00 #6500 t 050°0  $650°0 £8 1°426 auexayojofojAdoidos)
L000'0 L000°'0 L0000 ESLO'0  2810°0 3 €510°0 281070 28 8'LL6 auszuaq)fdoidos
50000 §000°0 S000°0 8900 66900 1 G890°0 66900 18 L6 euejooAyjewip-y'g
2000°0 2000°C 20000 £520°0 1920°0 1 £520°0 1920°0 og 6806 suexsyoahojAyjowl-g*z‘L
0L00'0 LLOO'0 60000 665L°0  9SELQ 3 665L°0  95E4L°0 6L 0006 aueUoU
S000°0 §000°0 S000°0 ¥8.0°0 €800 3 ¥820°0 €8.0°0 8/ 6'S68 euexeyopAojAyie-g-lAyiatu- | -suel}
9120'0 GL20°0 L1200 LLIZE  SYPTE 85°0 8558t  ZHL8°) L 5168 loueyiadxoing-g
5000'0 §000°0 S000°0 80/0°0 80100 b 80.0°0  80.0°0 9/ .°888 auexayoAolAylewiy-g'g’|
9000°0 8000°C 9000'C 9G80'0  8EBO0 ! 9580°0  8€80°0 G2 £.88 auexayopLojAylawnl-p g’ | -suel ‘s1o
¥£00'0 #€00°0  $€00°0 92050 28060 b 920S°0 28050 ve 0588 auazuaq|Ayiewip-g‘|
1000'0 2000°0 L0000 S660°0 96600 ! $660°0 96600 €2 0198 auexayooholiyleunn-g'g'|
8000'0 8000°0 80000 E£6LL'0  S9LL0 L €6LL°0  S911°0 2L ¥'088 auexayooLojAylawnl-p g’ | -S10 ‘sued)
L000'0 L0000 L0000  9SL0°0  ZSL0°0 ! 951L0°0 254070 1L 5848 60 HIHIO
30000 9000°0 S000°0 99800  98.0°0 b 9980°0 9800 02 09/8 auexayojakojAylawnl-p'2 1 -s10 ‘sue)
0L00°0 0000  LLOO'0O  OLPL'0O 18510 8 0i¥1'0  18SL°0 69 8'el8 aueolAylow-g
9100'0 9100°0 SIL00°0 S8E2°0 08220 I G8£2°0  0922°0 €9 9148 aueideyjiyle-g
0000 2000°0 20000 VIE0'0 L6200 I #1£0°0 16200 .9 5898 auepoliylow-z
S100°0 GL00'0 V1000 18220  LE1E'0 l 18220  /E12°0 99 0998 auejojAylow-{
uondely guny I uny g uny Luny pejsay zZuny I uny #id  Xxepujled
oberaay uooel4 ealy paisnipy o, Baly
9s'¥2  v9p2 % 'splog

‘(panunuo)) (doj-1eq tes)d ‘yanboe| ssoib-jweg) GL# o|dwes ‘g1g s|qel



Appendix C
Cover Letter, Mailing 1




UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY « DAVIS + IRVINE- LOS ANGELES - RIVERSIDE + SAN DIEGO - SAN FRANCISCO - SANTA CRUZ

Robert Anex DEPARTMENT OF CIVIL AND
Researcher ENVIRONMENTAL ENGINEERING
UNIVERSITY OF CALIFORNIA

DAVIS, CALIFORNIA 95616

(916) 752--2605, -0586

FAX (916) 752-7872

E-Mail anex@mrbill.engr.ucdavis.cdu

July 27, 1994

Dear Respondent:

In order to do a more effective job of cleaning California’s air, the Air Resources Board must
pericdically update its inventory of emissions. Most of this effort is directed toward measuring
emissions from cars, trucks and other mobile sources. However, stationary—soﬁrce ernissions must

also be updated from time to time.

As part this effort, pursuant to Section 91100, Title 17 of the California Administrative Code, the
California Air Board (ARB) is responsible for the éollection of air pollution related information from
owners and operators of air pollution emission sources. The ARB has contracted with the Department
of Civil and Environmental Engineering, University of California, Davis, as its representative to
conduct a survey to determine the amount of emissions from the industrial coating of wood furniture
and fixtures for each county in the state. Although some of the information requested in the enclosed
survey is collected by local air quality management districts, the data are not collected or stored in a
manner that allows them to be useful in thié effort. Other information requested in this survey has not
been collected before and will aid evaluating the costs and benefits of rules affecting wood fumniture
manufacturers. Tam requesting your assistance in completing the enclosed survey and returning it to

the University.

In order to estimate emissions of total organic gases from the industrial coating of wood fumniture and
fixtures, several hundred firms, including yours, have been selected at random to participate in this

survey. The survey results from your firm will be combined with the information received from the



other facilities to support updating of emisstons estimates for the state. Only summaries of data on
emissions from industrial coating of wood furniture and fixtures will be published. Specifics

regarding your facility will not be published.

On each of the survey forms you have the option of designating certain information as trade secret.

Trade secrets will be maintained as confidential.

Please return the completed forms, in the enclosed postage paid envelope, by August 15, 1995,

Questions regarding this survey may be addressed to Mr. Robert Anex at (916) 752-2605.

If you would like to know more about ARB data-gathering needs for this inventory, or have any
questions regarding ARB policy, please contact John R. Holmes, Chief, Research Division at (916)

445-0753.

Sincerely Yours,

Robert P. Anex, Ph.D.
Department of Civil and Environmental Engineering

University of California, Davis

enclosures
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NONDISCLOSURE AGREEMENT

Whereas, the University of California, Davis (UCD) is under contract No. 93-343
(the Contract) with the California Air Resources Board (ARB) to develop a Total Organic
Gas emissions inventory for wood furniture and fixtures.

Whereas, in order to fully perform the Contract, it will be necessary for UCD to
have access to data in the possession of ARB, the air pollution control and air quality
management districts (the districts), and surveyed businesses which pertains to the
emissions of solvents (including emission factors, process rates, and volatile organic
compound contents), and which has been designated confidential by the businesses which
have furnished the data (the Confidential Data).

Now, therefore, in consideration of the granting to UCD of the Contract, UCD
represents as follows:

1. UCD shall preserve in strict confidence all Confidential Data supplied to UCD by
the ARB, the districts, and businesses during the performance of the Contract, and shall
not use any Confidential Data in such a manner as to disclose it to any person or entity
except as specifically authorized in writing by a duly authorized representative of the
ARB.

2. The Confidential Data shall only be supplied to UCD employees or subcontractors
working under the direct supervision of UCD, and UCD shall obtain from each employee
or subcontractor who shall have access to the Confidential Data a Nondisclosure
Agreement.

3. UCD shall deliver to the ARB al! Confidential Data it or its subcontractors have
received from the ARB, the districts and businesses when the Confidential Data are no
longer required by the Contract, or upon completion of the Contract, whichever comes
first.

University of California, Davis

Dr. Robert P. Anex
Researcher
10 October 1995
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Not

Survey of Paint and Coating Usage in the
Manufacture of Wood Furniture and Fixtures

Company Name

Street address County

City State Zip code

Alr Quality Management District in which your company is located

Name of person completing survey Phone number

Paosition or title of person completing survey Date completed

(All questions apply only to facilities located in the county listed above.)

1. What type of wood products does your firm manufacture? Please check all applicable
categories:

D wood kitchen cabinets

D custom wood cabinets

|:| wood household furniture

D uphoistered household furniture

D wood TV and radio cabinets

D wood office furniture

D wood partitions and fixtures

] wood furniture or fixtures - none of the above



Wood Coating Us

2. Please estimate your total annual usage for the period June 1, 1994 to May 31, 1995 of
products in the following coating categories (used in the manufacture of wood furniture and
fixtures only). If your local air district requires you to maintain records of coating use, you
may attach copies of those records or their summary to answer this question. (Use
additional sheets as required)

Product Name Annual  Units VOC Units
Usage  (@a) Content (g/L)

clear topcoats

washcoats

fillers

opaque stains

semi-transparent
stains

enamels

colored coatings




sanding sealers

other sealers

other coatings

other compounds

3. Do you add solvent or other additives to the wood coatings you use (e.g., to control drying

time)? []Yes [ INo

If your firm uses coating additives such as solvent, please fill in the following table (use
additional sheets as necessary):

Additive Use

Annual
_ voC Units product Units
Additive Product Name : content (e.g. g/l) usage (e.g. gal




4. Do you use solvents in clean-up of wood coating equipment?

DYes |:| No

5. Do you clean application equipment by dipping/rinsing or by running solvent through the
application equipment?

|:] dipping/rinsing |:| run through [:l other

6. If you use solvent in equipment clean-up, please provide the foliowing information on annua
solvent usage:

Solvent type or product vOC units | volume units | volume |units | volume | units
name Content| g/L | purchased | gals | disposed] gals | recycled| gals

7. Do you manufacture or formulate any of the wood coatings you use?
[Jyes [No

If so, what are the ingredients used?

How much wood coatings do you manufacture or formulate and use annually?

gallons/yr



The followin ion | in ver the next fiv [s.

8. Do you anticipate a change in the amount of "low-VOC" coatings your company uses? D
Yes [:I No

If so, will your firm use "low-VOC" coatings:
L__l exclusively?

[ mostly?

D more?

[:l less?

9. Is the anticipated change motivated by:
I:I cost considerations?
[:I safety considerations?
] existing or anticipated air pollution regulation?
EI existing or anticipated hazardous waste regulation?

10. In what other ways do you see your use of wood furniture and fixture coatings changing in
the next five years?

11. Are these changes motivated by:
[ business growth? If so, % annual growth anticipated.
I:I cost/performance considerations?
] existing regulation?
D anticipated regulation?



Coating Application
12. Does your facility have peak production seasons (e.g., pre-Christmas bulge)?

[ No seasonal changes in production

If so, please provide the following information:

Season Beginning Date Ending Date Proportion of production
{e.g., early Oct) {e.q., mid Dec.) (e.9., 25%)
1
2
3
4

13. During what hours are coatings applied (e.g., between 7:00 a.m. and 5:00 p.m.)?

14. |s wood coatings usage higher during certain times of day (e.g., cool mornings in the
summer to control drying time)?

[1No variation in use with time of day

If coating use varies with time of day, please provide the following information (where
"season” corresponds to those defined in question number 12 above):

Seaso Peak use period | % of daily Low or non-use‘period % of daily
n (eg, 6-9am) |use(e.g., 25%) (e.g., noon - 1:00) use (e.g., 25%)
1 .
2
3
4




15. What type of filters or emission controls do you have on your drying room or facility to contrc
air emissions (if any)? [INone

16. What type of filters of emission control devices are you considering or planning? |:] None

17. Do you currently recycle any used or waste wood coatings?
D- Yes |:] No

If so, please describe how the recycling is done.



Air Emissi lation
18. How do furniture coating usage or emission regUlations affect your business at this time?
D Not significantly

19. Is complying with emission regulations a substantial cost to your business?
[1Yes [JNo Ifso, how?

20. Is disposal of coating related waste (e.g., rags and waste coatings) a substantial cost to
your business? [_]Yes []No

21. Do you anticipate new, more restrictive emission regulations in the next few years? L__l Yes
[CINo

~If s0, how do you expect them to affect your business?

22. What is your principal source of information about air pollution regulations?
[JLocat air quality control district
I:I California Air Resources Board
|:| Trade organization publications or meetings
[] catifornia Air Resources Board
D Other, please describe




General Company Information

23. What is the average number of production workers you employ in the manufacture of wood
furniture and fixtures?

workers

24. What is the average annual person-years of production labor used in the manufacture of
wood furniture and fixtures (total for your facility)?

person-years
25. What is your annual expenditure on coatings (i.e., stains, fillers, sealers, topcoats)?
dollars/year

26. What is your annual total cost of materials in the manufacture of wood furniture and fixtures
{e.g. coatings, wood, fasteners, etc.)?

dollars/year
27. What is your annual total value of shipments of wood furniture and fixtures?

dollars/year

28. Please share with us any general comments or issues that you feel are important in the
purchase, application or regulation of wood furniture and fixture coatings:
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S

Pete Wilsoan
Governor
Cal/lEPA :
California May 24,1996 érrzsag{}’osrtrock
Environmental Environmental
Protection Dear Respondent: Protection
Agency .
— I am writing to you to encourage you to respond to the enclosed survey of industrial
@: coating of wood furniture and fixtures. A similar survey was sent out during 1995,
) — but because of a very low response rate, the survey is being remailed. The only firms
Air Resources Board o cejving this new survey request are those that did not participate in the original
Jct;h{l D. Duntap, 11 survey. Your response is important for accurately representing the industry.
airman
PO. Box 2815 In order to do a more effective job of cleaning California's air, the Air Resources
2 . - . s P .
ggzg;cssgdc A\ Board (ARB) must periodically update its inventory of emissions. Most of this effort
95812-2815 is directed toward measuring emissions from cars, trucks, and other mobile sources.
(916) 322-5840 However, stationary-source emissions must also be updated from time to time.

(916) 327-5748 FAX

As part of this effort, pursuant to Section 91100, Title 17 of the California
Administrative Code, the ARB is responsible for the collection of air pollution
related information from owners and operators of sources of air pollution emissions.
The ARB has contracted with the Department of Civil and Environmental
Engineering at the University of California, Davis, as its representative to conduct a
survey to determine the amount of emissions from the industrial coating of wood
furniture and fixtures for each county in the state. I am requesting your assistance in
completing the enclosed survey and returning it to the University.

In order to estimate emissions of total organic gases from the industrial coating of
wood furniture and fixtures, several hundred firms, including yours, have been
selected at random to participate in this survey.. Although some of the requested
data are similar to information you already submit to local districts, that information
is not available to us in the level of detail necessary to accomplish our legislated
goal.

The survey results from your firm will be combined with the information received
from other facilities to support updating our statewide emissions estimates. Only
summaries of data on emissions from industrial coating of wood furniture and
fixtures will be published. Specifics regarding your facility will not be published.

On each of the survey forms you have the option of designating certain information
as trade secret (see attached Nondisclosure Agreement). Trade secrets will be
maintained as confidential. However, in accordance with Sections 91010 and 921011
of Title 17, and Section 6254.7 of the Government Code, emissions data cannot be
classified as trade secret. '



Respondent -2~ May 24, 1996

Please return the completed form by June 15, 1996 to:

Dr. Robert Anex

Department of Civil and Environmental Engineering
University of California

Davis, CA 95616

If you have any questions about the survey, or its use, please contact Dr. Robert
Anex at (916) 752-2605.

If you would like to know more about our data-gathering needs for this inventory, or
have any questions regarding ARB policy, please contact me at (916) 445-0753.

Sincerely Yours,

Il P ekl

Robert D. Barham
Assistant Chief
Research Division

Enclosures: Nondisclosure Agreement; survey form.
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NONDISCLOSURE AGREEMENT

Whereas, the University of California, Davis (UCD) is under contract No. 93-343
(the Contract) with the California Air Resources Board (ARB) to develop a Total Organic
Gas emissions inventory for wood furniture and fixtures.

Whereas, in order to fully perform the Contract, it will be necessary for UCD to
have access to data in the possession of the ARB, the air pollution control and air quality
management districts (the districts), and surveyed businesses with pertains to the
emissions of solvents (including emission factors and process rates), and which has been
designated confidential by the businesses which have furnished the data (the Confidential

Data);

Now, therefore, in consideration of the granting to UCD of the Contract, UCD
agrees to represents as follows:

1. UCD shall preserve in strict confidence all Confidential Data supplied to UCD by the
ARB, the districts, and businesses during the performance of the Contract, and shall
not use and Confidential Data in such a manner as to disclose it to any person or
entity except as specifically authorized in writing by a duly authorized representative
of the ARB.

2. The Confidential Data shall only be supplied to UCD employees or subcontractors
working under the direct supervision of UCD, and UCD shall obtain from each
employee or subcontractor who shall have access to the Confidential Data a

Nondisclosure Agreement.

3. UCD shall retumn to the ARB all Confidential Data it or its subcontractors have
received from the ARB, the districts and businesses when the Confidential Data are
no longer required by UCD for performance of the work required by the Contract, or
upon completion of the Contract, whichever first occurs.

University of California, Davis

ay R Lund

Title: Principal Investigator

Date: 28 May 1996
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ID COD

Survey of Paint and Coating Usage in the
Manufacture of Wood Furniture and Fixtures

Company Name

Street address County

City State Zip code

Air Quality Management District in which your company is located

Name of person completing survey Phone number

Position or title of person completing survey Date completed

(All questions apply only to facilities located in the county listed above.)

1. What type of wood products does your firm manufacture? Please check all applicable categories:
[ wood kitchen cabinets
D custom wood cabinets
D wood household furniture
D upholstered household furniture
[ wood TV and radio cabinets
D wood office furniture
D wood partitions and fixtures
D wood furniture or fixtures - none of the above



Wood Coating Usage

2. Please estimate your total annual usage for the period June 1, 1994 to May 31, 1995 of products in the
following coating categories (used in the manufacture of wood furniture and fixtures only). If your local
air district requires you to maintain records of coating use, you may attach copies of those records or
their summary to answer this question. (Use additional sheets as required)

Product Name Annual Units vOocC Units
Usage (ga)  Content _ (g/L)

clear topcoats

washcoats

fillers

opaque stains

semi-transparent stains

enamels

colored coatings




sanding sealers

other sealers

other coatings

other compounds

3. Do you add solvent or other additives to the wood coatings you use (e.g., to control drying time)? L—_l
Yes D No

If your firm uses coating additives such as solvent, please fill in the following table (use additional sheet:
as necessary):

Additive Use
Annual
VOC content Units product Units
Additive Product Name (e.g. gL) usage (e.g. gal)




4. Do you use solvents in clean-up of wood coating equipment?

[:l Yes D No

5. Do you clean application equipment by dipping/rinsing or by running solvent through the application
equipment?

[Jdipping/rinsing [_] run through [ ] other

6. If you use solvent in equipment clean-up, please provide the following information on angual solvent
usage:

Solvent type or product name VOC units | volume units | volume | units | volume units
Content | g/L purchased gals disposed | gals recycled | gals

Coating Application
7. Does your facility have peak production seasons (e.g., pre-Christmas bulge)?

D No seasonal changes in production

If so, please provide the following information:

Season Beginning Date Ending Date Proportion of production
{e.g., early Oct.) (e.g., mid Dec.) {e.g.. 25%)
1
2
3
4

8. During what hours are coatings applied (e.g., between 7:00 a.m. and 5:00 p.m.)?



9. Is wood coatings usage higher during certain times of day (e.g., cool mornings in the summer to control
drying time)?
|:| No variation in use with time of day

If coating use varies with time of day, please provide the following information (where "season"
corresponds to those defined in question number 7 above):

Season Peak use period % of daily Low or non-use peried | % of daily
{eg, 6-%9am) use (e.g., 25%) (e.g., noon - 1:00) use (¢.g., 25%)
1
2
3
4

10. What type of filters or emission controls do you have on your drying room or facility to control air
. emissions (if any)? D None

11. What type of filters of emission control devices are you considering or planning? |:| None

General Company Information

12. What is the average number of production workers you employ in the manufacture of wood furniture
and fixtures?

workers

13. What is the average annual person-years of production labor used in the manufacture of wood furniture
and fixtures (total for your facility)?

person-years
14. What is your annual expenditure on coatings (i.e., stains, fillers, sealers, topcoats)?

dollars/year



15. What is your annual total cost of materials in the manufacture of wood furniture and fixtures (e.g.
coatings, wood, fasteners, etc.)?

dollars/year
16. What is your annual total value of shipments of wood furniture and fixtures?

dollars/year



